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The Case for Action 



■ :CT:WaaJ:1BBff 




Why Financial Decision Skills? 



Two kinds of spending decisions: 



Value Creation for whom? 



1. 



3. 



D 2011 Llewellyn Consulting All Rights Reserved 



1-1 



Module One: The Case for Acti 



Value Creation 



For whom does a business create value? 

• Shareholders 

• Customers 

• Employees 

What does create value mean? 



Shareholders— return on investment; maximize wealth; increase the 

price of stock 

Customer— value-added products and services 

Employee— rewards and job satisfaction 



Shareholder Value 



• Shareholders are the owners of the business 

• Our job is to create value for the shareholder 

• A primary goal of a "for-profit" business is to maximize the wealth of its 
shareholders 
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The Balancing Act 



An eleven-year research study* by two Harvard professors produced this 
conclusion : Companies that emphasize all key constituents (shareholders, 
customers, employees) outperformed firms that did not by a huge margin. 



Revenues 
Work Force 
Stock Price 
Net I ncome 



Balanced vs. S/H only 
+682% vs. 



+282% 


vs. 


+901% 


vs. 


+756% 


vs. 



Success is in the Balance 




* Harvard study: Corporate Culture and Performance by John Kotter and James Heskett, 1992. 
(Other studies at Stanford and in industry by companies, such as J &J , produced similar results.) 
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Module One: The Case for Acti 



Five Main Objectives of the Course 



2. 



3. 
4. 



Appreciate balance between employees, customers, & owners 
Increase understanding of key business tools, concepts, and words 
a. The Word Swamp 

The Income Statement 

Synonyms of Profit 

The Balance Sheet 

ROE 

Debt - "Boon or Bane" 

Bond Ratings 
Understand rate case basics 
Build financial decision making skills 
a. Operating vs. Investment Decisions 

The Role of Creativity and Innovation 

The Role of Intangibles 

Effect of taxes (reduction of savings, depreciation) 

Time Value of Money 

Net Present Value 

Relation between NPV and Stock Price 
Handle uncertainty 

a. Recognize its pervasiveness 

b. Decision Trees 

c. Extending to Intangibles 
Capstone Case Study: Blastoff 

a. Do NPV Team Competition 

b. Extend Blastoff into three sources of uncertainty 

c. Discuss Intangibles 



b. 
c. 
d. 
e. 
f. 

g- 



b. 
c. 
d. 
e. 

f. 

g- 
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Biz, Bucks & Blastoff 



The final capstone case is about a rocket-engine generating plant, nicked named 
"Blastoff". 
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Module One: The Case for Acti 



Course Schedule and Structure 



Day 1: Module 1 

Module 2 
Module 3 
Module 4 



'The Case for Action" 
"Business Tools & Concepts" 
"Rate Case Basics" 
"Financial Operating Decisions" 



Day 2: Module 5: "Financial Investment Decisions" 

Module 6: "Handling Uncertainty" 
Capstone Case: Blastoff! 

Administrative Considerations 

• Two breaks in morning 

• Two breaks in afternoon 

• Lunch provided (45 minutes) 

Elect a "Breakmeister" 
Mathematic Skills Considerations 

Quantoids, Semi Quantoids & .__ People 



The participant manual is a WORK book! 
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Module Two: Business Tools & Concepts 



Some "-opoly" Terms 

Monopoly 

In economics, a monopoly (from the Greek monos, one + polein, to sell) is defined as a 
persistent market situation where there is only one provider of a kind of product or service. 
Monopolies are characterized by a lack of economic competition for the good or service that they 
provide and a lack of viable substitute goods. 

Monopoly should be distinguished from monopsony, in which there is only one buyer of the 
product or service; it should also, strictly, be distinguished from the (similar) phenomenon of a 
cartel. In a monopoly a single firm is the sole provider of a product or service; in a cartel a 
centralized institution is set up to partially coordinate the actions of several independent 
providers (which is a form of oligopoly). 



Oligopoly 

An oligopoly is a market form in which a market is dominated by a small number of sellers 
(oligopolists). The word is derived from the Greek for few sellers. Because there are few 
participants in this type of market, each oligopolist is aware of the actions of the others. 
Oligopolistic markets are characterised by interactivity. The decisions of one firm influence, and 
are influenced by, the decisions of other firms. Strategic planning by oligopolists always involves 
taking into account the likely responses of the other market participants. An oligopy is a form of 
economy. As a quantitative description of oligopoly, the four-firm concentration ratio is often 
utilized. This measure expresses the market share of the four largest firms in an industry as a 
percentage. Using this measure, an oligopoly is defined as a market in which the four-firm 
concentration ratio is above 40%. 

Natural Monopoly 



In economics, a natural monopoly occurs when, due to the economies of scale of a particular 
industry, the maximum efficiency of production and distribution is realized through a single 
supplier. 

Natural monopolies arise where the largest supplier in an industry, or the first supplier in a local 
area, has an overwhelming cost advantage, also known as "first-mover advantage", over other 
actual or potential competitors. This tends to be the case in industries where capital costs 
predominate, creating economies of scale which are large in relation to the size of the market, 
and hence high barriers to entry; examples include water services and electricity. It may also 
depend on control of a particular natural resource. Companies that grow to take advantage of 
economies of scale often run into problems of bureaucracy; these factors interact to produce an 
"ideal" size for a company, at which the company's average cost of production is minimised. If 
that ideal size is large enough to supply the whole market, then that market is a natural 
monopoly. 
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Measuring the Size of a Business 

• How do you measure the size of a business? 

> Revenues 

> Net Income (Profit) 

> Assets 

> Units produced 

> Employees 

> Market Capitalization 

> Other 



Determining which company is the biggest can be confusing as it depends on 
which criterion is used. For example, in 1998: 

> GM had the most revenues ($161B), 

> Microsoft had the largest market capitalization ($418B) ; 

> Ford had the highest profits ($22B) ; 

> Citigroup had the most assets ($668B) ; 

> Wal-Mart had the most employees (910K). 



As a general rule, revenues are used to measure the size of a business. 

Fortune Magazine's list of the Fortune 500 is based upon revenues 

• Market capitalization (market value) is a term heard more and more these 
days. It is computed by multiplying the number of common shares of 
stock outstanding by the market price of the stock. 
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Module Two: Business Tools & Concepts 



Calculating Market Capitalization (Market Value) 

Based on the following data, calculate the market value for these five companies. 
Do you see anything interesting from your numbers? 

(on February 18, 2011) 



Company 


Share 
Outstanding 


Stock Price 


Market Cap 


NV Energy (NVE) 


235. 18M 


$14.92 




Microsoft 


8.40B 


$27.06 




Yahoo 


1.31B 


$17.66 




GE 


10.64B 


$21.44 




First Solar (FSLR) 


85.72M 


$168.22 



The Meltdown 

Enron has about 750 million shares of stock. How much market capitalization has 
it lost in 2001? The starting price was about $90 per share. The ending price was 
about $6 per share. 
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Financial Accounting Overview 

Four Types of Accounting 




Purpose: 



Whose 
Rules: 





Rate 
Making 

Commis- 
sions 


1 nvestors 


■7ct*t*Y3^H 



Tax 
Liability 



IRS 



Managing 

the 
Business 



The 
Firm 
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Module Two: Business Tools & Concepts 



The I ncome Statement: 

The First Basic Business Equation 



IB 



V_aJ 



□ 



ofe 









i 



fT 



what: accounts for revenues & expenses, calculates profit 

timing: for a period of time 

answers: How much did we earn for the period? 



Discussion: 

Profit has many synonyms (or near synonyms): 
1. 
2. 
3. 



4. 
5. 
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Typical Format of I ncome Statement 

For Month Ending January 31, 2009 (a period of time): 



Sou 


rces of Rever 
Product A 
Product B 
Product C 


lues (Sales) 








Subtotal - c 


ill Revenues 



Types of Expenses (Costs) 
Variable Costs 
Materials 
Fuel 

Subtotal - Gross Margin 
Fixed Costs 
Salaries 

Depreciation Expense 
Advertising 

Subtotal- EBIT* 

Interest on Bonds 

Subtotal - Pre-Tax Margin 

Income Taxes 



Net Income** 



Revenue 



Expenses 



Profit 



* Earnings Before I nterest and Taxes 

** Also known as Profit, Earnings, Returns (to owners), and the 'Bottom line 7 
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Module Two: Business Tools & Concepts 



Income Statement 

Bobby's Bakery 

For Year Ending December 31, 2009 

($000) 



Revenues from Sa. 






Expenses: 




Variable (COGS) 


(33.0) 


Gross Margin 


102.0 


Salaries & Benefits 


(68.0) 


Supplies 


(4.0) 


Depreciation 
EBIT 


(2.0) 


28.0 


Interest 
Pre-Tax Margin 


(1.6) 


26.4 


Income Taxes @ 40 


% (10.6) 







15.8 


Net Income 





Dividends 

Adder to Retained Earnings 



14.0 
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Depreciation 



The process of allocating the cost of a long-term asset over the life of the benefit 
of the asset. 

Many methods are used to depreciate an asset. The straight-line method takes 
the acquisition price (minus estimated salvage) for the asset and divides by the 
estimated life. The resultant amount is recorded each year as depreciation 
expense on the income statement with corresponding entry into accumulated 
depreciation on the balance sheet. Depreciation is a non-cash transaction. 

Other more sophisticated methods are used in business. The accelerate the 
depreciation in the earlier years. 

Depreciation is an issue of original-cost allocation. It is not the market value of 
an asset as it "wears out". 



Exercise 2.1: Straight-Line Depreciation 

A delivery truck costs $25,000 and is estimated to have a seven-year life. The 
truck is expected to have a $4000 salvage value. Using straight-line 
depreciation, what is the annual depreciation expense for the truck? 



Can you calculate from this data the market value in two years? 
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Module Two: Business Tools & Concepts 



Depreciation Tax Shield 



Although depreciation itself is a non-cash expense, it does have an effect 
on cash because of tax considerations. If depreciation expense for a 
period is $1000, taxes are reduced by that amount times the marginal tax 
rate. If the tax rate is 40% , the firm is shielded from $400 of taxes, 
increasing its cash flow by that amount. 



Revenue 


$5000 


$5000 


Expense w/o Depr. 


(3000) 


(3000) 


Depreciation 


-0-- 


(1000) 


Operating Income 


2000 


1000 


Taxes @ 40% 


(800) 


(400) 


Net Income 


$ 1200 


$600 



Non-Cash Addback --0-- 1000 

Increase in Cash $1200 $1600 



Tax Shield: $400 
($1000x40% ) 



Exercise 2.2: Calculating the Depreciation Tax Shield 



Revenue 


$10000 


$10000 


Expense w/o Depr. 


(7000) 


(7000) 


Depreciation 


-0- 


(1200) 


Operating Income 


3000 




Taxes @ 35% 


(1050) 




Net Income 


$ 1950 





Non-Cash Addback -0- 

Increase in Cash $1950 



Tax Shield: $ 



($. 



.% ) 
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Exercise 2.3: Build an I ncome Statement 

Beetburner Power Company is a small generating company which has one 
generating unit and fifty staff people. Their unit is 150 MW ; old vintage, and gas- 
fired with a heat rate of 10,000 BTU/KWh. They have fixed costs of $7,650,000 
for labor and $900,000 of other fixed cost. Their tax rate is 40% . 

The market paid them $65 per MWh for power sold into the grid. Their capacity 
factor was 75%. 

[This income statement neglects depreciation and certain other costs.] 
Calculate their revenue and complete the income statement for Beetburner. 



Beetburner Power Company 
Income Statement 


Revenue ; \ 


Variable Cost $ (41,391,000) 


Gross Margin ; ! 




r™ — — — — — — — — — — — — — — 

Fixed Cost! j 




EBIT ; ! 


Interest $ (4,000,000) 


f — — — — — — — — — — — — — — — 

Pre Tax Margin ; ! 




f — — — — — — — — — — — — — — — 

Taxes! I 




i — — — — — — — — — — — — — — — 

Net Income ! ! 
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Module Two: Business Tools & Concepts 



NV ENERGY, INC. 

CONSOLIDATED INCOME STATEMENTS 

(Dollars in Thousands, Except Per Share Amounts) 



Year Ended December 31, 



2009 



2008 



2007 



OPERATING REVENUES 


$ 3,585,798 J 


8 3,528,113 $ 


3,600,960 




OPERATING EXPENSES: 


Fuel for power generation 


881,768 


1,039,267 


837,355 


Purchased power 


758,736 


974,343 


1,036,905 


Gas purchased for resale 


153,607 


170,468 


150,879 


Deferred energy 


289,076 


(10,265 ) 


321,973 


Other operating expenses 


453,413 


394,019 


379,446 


Maintenance 


102,309 


94,069 


99,035 


Depreciation and amortization 


321,921 


260,608 


235,532 


Taxes other than income 


60,885 


53,525 


50,113 


Total Operating Expenses 


3,021,715 


2,976,034 


3,111,238 


OPERATING INCOME 


564,083 


552,079 


489,722 




OTHER INCOME (EXPENSE): 



Interest expense (net of AFUDC-debt: 

2009-$20,229; 2008-$29,527; 2007-$25,967) 

Interest income (expense) on regulatory items 

AFUDC-equity 

Carrying charge for Lenzie 

Gain on sale of investment 

Other income 
Other expense 
Total Other Income (Expense) 

Income Before Income Tax Expense 

Income tax expense (Note 10) 



(334,314 ) 


(300,857 ) 


(279,788 ) 


(2,280 ) 


5,255 


26,154 


24,274 


38,441 


31,809 


- 


- 


16,080 


- 


- 


1,369 


33,122 


34,278 


24,580 


(26,498 ) 


(24,955 ) 


(25,076 ) 


(305,696 ) 


(247,838 ) 


(204,872 ) 


258,387 


304,241 


284,850 




75,451 


95,354 


87,555 



NET INCOME 



182,936 



208,887 



197,295 



Amount per share basic and diluted (Note 15) 
Net Income per share basic and diluted 

Weighted Average Shares of Common Stock 
Outstanding - basic 

Weighted Average Shares ot Common Stock 
Outstanding - diluted 

Dividends Declared Per Share of Common Stock 



0.78 



234,542,292 



235,180,688 



0.41 



0.89 



234,031,750 



234,585,004 



0.34 



0.89 



222,180,440 



222,554,024 



0.16 



The accompanying notes are an integral part of the financial statements. 
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NV ENERGY, INC. 

CONSOLIDATED STATEMENTS OF CASH FLOWS 

(Dollars in Thousands) 



For the Year Ended December 31, 







2009 




2008 




2007 


CASH FLOWS FROM OPERATING 
ACTIVITIES: 


Net Income 


$ 


182,936 


$ 


208,887 


$ 


197,295 



Adjustments to reconcile net income to net cash 
from operating 



Depreciation and amortization 


321,921 


260,608 


235,532 


Deferred taxes and deferred investment tax 
credit 


111,219 


52,060 


79,337 


AFUDC-equity 


(24,274 ) 


(38,441 ) 


(31,809 ) 


Deferred energy 


306,406 


2,717 


309,587 


Carrying charge on Lenzie Generating Station 


. 


. 


(16,080 ) 


Reinstated interest on deferred energy 


. 


. 


(11,076 ) 


Gain on sale of investment 


. 


. 


(1,369 ) 


Other, net 


(2,004 ) 


100,482 


71,543 


Changes in certain assets and liabilities: 


Accounts receivable 


12,733 


39,776 


(19,276 ) 


Materials, supplies and fuel 


465 


(7,908 ) 


(13,725 ) 


Other current assets 


8,335 


(6,724 ) 


1,639 


Accounts payable 


(31,888 ) 


(12,028 ) 


42,958 


Accrued retirement benefits 


(20,080 ) 


(79,242 ) 


(75,820 ) 


Other current liabilities 


(17,287 ) 


40,747 


22,475 


Risk management assets and liabilities (Note 9) 


5,058 


(4,924 ) 


10,088 


Other deferred assets 


(13,831 ) 


(51,874 ) 


498 


Other regulatory assets 


(69,937 ) 


(67,460 ) 


(45,864 ) 


Other deferred liabilities 


(18,251 ) 


22,238 


(2,112 ) 


Net Cash from Operating Activities 


751,521 


458,914 


753,821 




CASH FLOWS USED BY INVESTING 
ACTIVITIES: 


Additions to utility plant (excluding AFUDC- 
equity) 


(843,132 ) 


(1,535,503 ) 


(1,165,517 ) 


Customer advances for construction 


(8,369 ) 


(11,981 ) 


8,230 


Contributions in aid of construction 


76,940 


62,521 


32,165 


Proceeds from sale of investment 


- 


- 


1,935 


Investments and other property - net 


(26,061 ) 


4,301 


2,810 


Net Cash used by Investing Activities 


(800,622 ) 


(1,480,662 ) 


(1,120,377 ) 




CASH FLOWS FROM FINANCING 
ACTIVITIES: 


Proceeds from issuance of long-term debt 


1,418,872 


2,135,151 


1,246,383 



Retirement of long-term debt 


(1,271,350 ) 


(1,114,226 ) 


(1,044,866 ) 


Sale of Common Stock 


6,051 


5,756 


213,339 


Proceeds from exercise of stock options 




- 


548 


Dividends paid 


(96,125 ) 


(79,714 ) 


(35,417 ) 


Net Cash from Financing Activities 


57,448 


946,967 


379,987 




Net Increase (Decrease) in Cash and Cash 
Equivalents 


8,347 


(74,781 ) 


13,431 


Beginning Balance in Cash and Cash Equivalents 


54,359 


129,140 


115,709 


Ending Balance in Cash and Cash Equivalents 


$ 62,706 


$ 54,359 


$ 129,140 
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Module Two: Business Tools & Concepts 



SUMMARY of TWO Tax Effect from the I ncome Statement 

• PT/AT Principle: Savings (and costs) are REDUCED by 40% ! 

(Multiply by 60%) 

• DTS Principle: Capital Costs provide a Depreciation Tax Shield! 

(Depreciation Expense x Tax Rate = DTS) (Multiply by 40%) 
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The Balance Sheet: 

The Second Basic Business Equation 



tedfe § MBfe * ©wdtf § Isi 



Assets: Things that help the firm generate cash flow, such as cash, 

inventory, plant and equipment, land, and accounts receivable. 

Equity: A claim on an asset, generally in two broad categories: claims by 

creditors, called liabilities, and claims by owners. 



what: accounts for the firm's assets, liabilities, and owner's equity 

timing: at a point in time 

answers: What do we have and who owns it? 
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Module Two: Business Tools & Concepts 



Discussion: "Net Worth" Statement 

Often when buying and then financing a new car, you are asked to fill out a Net 
Worth Statement. 



How much do you own? 
How much do you owe? 
Subtract and that's your NET WORTH!! 



Discussion: Your New Home "Balance Sheet" 

Asset = Liability + Equity 
Original Price: 



One day later: 
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Balance Sheet 

Bobby's Bakery 

For December 31, 2009 

($000) 



Assets 




Cash 




Inventory 


20 


Accts Receivable 


3 


Subtotal -Current 


$73 


PPE 


50 


Accum. Depr. 


123) 


TOTAL Assets 


$100 



.iabilitie 

; Payable 
Bonds 
TOTAL Liabilities 



~l 



Owner s Equity 

Common Stock $3! 

Retained Earnings 40 

TOTAL Owners Equity $ 75 



These two values 
must always equal 
(balance). 







TOTAL 

Liabilities 

Plus 









Book Value: 

1) Total Assets minus Total Liabilities - The accounting assessment 
of the value of the firm. It is not the market's assessment of that 
value. The market assessment of a publicly held firm's (common 
equity) value is its share price times the number of shares. 

2) Original Cost minus Accumulated Depreciation - The value on 
the books of a particular item of PPE, such as a vehicle. 
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Module Two: Business Tools & Concepts 



NV ENERGY, INC. 

CONSOLIDATED BALANCE SHEETS 

(Dollars in Thousands) 



December 31, 





2009 


2008 


ASSETS 




Current Assets: 


Cash and cash equivalents 


$ 62,706 $ 


54,359 


Accounts receivable less allowance for uncollectible accounts: 


2009 - $32,341, 2008 - $32,884 


400,911 


410,184 


Deferred energy (Note 3) 


- 


50,436 


Materials, supplies and fuel, at average cost 


124,040 


124,271 


Risk management assets (Note 9) 


27,558 


16,118 


Current income taxes receivable 


- 


5,487 


Deferred income taxes (Note 10) 


87,562 


49,996 


Other current assets 


44,298 


52,633 


Total Current Assets 


747,075 


763,484 




Utility Property: 


Plant in service 


10,833,622 


10,175,741 


Construction work-in-progress 


716,128 


605,163 


Total 


11,549,750 


10,780,904 


Less accumulated provision for depreciation 


2,884,199 


2,603,287 


Total Utility Property, Net 


8,665,551 


8,177,617 




Investments and other property, net (Note 4) 


51,169 


25,181 




Deferred Charges and Other Assets: 


Deferred energy (Note 3) 


138,963 


231,027 


Regulatory assets (Note 3) 


1,218,778 


1,415,286 


Regulatory asset for pension plans (Note 3) 


264,892 


413,544 


Risk management assets (Note 9) 


6,732 


9,959 


Other deferred charges and assets 


173,145 


169,266 


Total Deferred Charges and Other Assets 


1,802,510 


2,239,082 




Assets Held for Sale (Note 16) 


147,158 


142,506 




TOTAL ASSETS 


$ 11,413,463 $ 


11,347,870 





(Continued) 
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NV ENERGY, INC. 

CONSOLIDATED BALANCE SHEETS 

(Dollars in Thousands) 



December 31, 



2009 



2008 



LIABILITIES AND SHAREHOLDERS' EQUITY 



Current Liabilities: 
Current maturities of long-term debt (Note 6) 
Accounts payable 
Accrued expenses 

Risk management liabilities (Note 9) 
Deferred energy (Note 3) 
Other current liabilities 

Total Current Liabilities 
Long-term debt (Note 6) 



$ 134,474 


$ 9,291 


352,000 


400,084 


134,328 


131,720 


66,871 


313,846 


191,405 


28,546 


67,301 


87,060 


946,379 


970,547 




5,303,357 


5,266,982 



Commitments and Contingencies (Note 13) 



Deferred Credits and Other Liabilities: 
Deferred income taxes (Note 10) 
Deferred investment tax credit 
Accrued retirement benefits 
Risk management liabilities (Note 9) 
Regulatory liabilities (Note 3) 
Other deferred credits and liabilities 

Total Deferred Credits and Other Liabilities 



1,072,780 


920,481 


22,541 


25,923 


149,925 


288,841 


2,233 


53,403 


386,019 


350,526 


280,560 


315,881 


1,914,058 


1,955,055 



Liabilities Held for Sale (Note 16) 



25,747 



24,100 



Shareholders' Equity: 
Common stock 
Other paid-in capital 
Retained earnings 
Accumulated other comprehensive loss 

Total Shareholders' Equity 



TOTAL LIABILITIES AND SHAREHOLDERS' EQUITY $ 11,413,463 



234,834 


234,317 


2,700,329 


2,694,792 


295,247 


208,437 


(6,488 ) 


(6,360 ) 


3,223,922 


3,131,186 




$ 11,413,463 


$ 11,347,870 



The accompanying notes are an integral part of the financial statements. 



(Concluded) 
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Module Two: Business Tools & Concepts 



Debt vs. Equity Ratios 






Balance Sheet 


















Assets 


= 


Liabilities 
(Debt) 










I 
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Exercise 2.4: ROE Calculation 

Return on Equity (ROE) is a common measure of profitability for firms. It is one 
of several ratios used to analyze results of firms. Using the data displayed 
previously, please calculate the ROE. 
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The Cost of Capital 

The minimum acceptable rate of return of an investment, as seen by a rational 
investor. The cost of capital will be used extensively in a later module. 

Cost of capital is made up of three components: the real cost of money, the 
anticipated inflation for the investment period, and the risk of the investment. 

For an entire firm, the cost of capital is the weighted average of all sources of 
capital. This is called the Weighted Average Cost of Capital (WACC). 

For an investment made by a firm, like a factory betterment project, the cost of 
capital should be based on the cost of capital of the investment, not on the firm 
making the investment. The risk of the investment may differ from that of the 
firm making the investment. Therefore, the cost of capital should also differ. 
However, for projects that have about the same level of risk as the company 
making the investment, the WACC is often used as the cost of capital. 

The cost of capital must include all types of investments in the company. For 
simplification, we will use only two: bonds and common stock. Preferred stock 
is another type of investment that would be included in practice. 



Exercise 2.17 Weighted Average Cost of Capital 

Calculate the weighted average cost of capital for Bobby's Bakery if the bond has 
a 8% coupon and the tax rate is 40% . The stock market is asking for 12% 
return on equity for similar type companies. The "weighting" is based on the 
debt ratio and equity ratio calculated earlier. 
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Exercise 2.5: Leverage -- Boon or Bane? 





Good Year 


Bad Year 


w/o leverage 


w/ leverage 


w/o leverage 


w/ leverage 


Capital Structure: 

Debt Financing 
Common Stock 


-0- 
$100 


$50 
$50 


-0- 
$100 


$50 
$50 


Income Statement: 

Revenue 

Variable Costs @ 80% 

Margin 

Fixed Costs @ $10k 
EBIT 

1 nterest @ 8% 
Taxes @ 40% 
Net Income 


$200 


$200 


$60 


$60 


























Return on Equity (ROE) 











Some Advantages of Debt 

1. Leverage can increase profitability to shareholders in good years 

2. Debt holders do not share in value created 

3. I nterest payments are tax deductible 

4. Issue costs are typically lower 

Some Disadvantages of Debt 

1. Leverage can decrease profitability to shareholders in bad years 

2. Increased financial burden, risk of bankruptcy and liquidation 

3. Raises cost of equity capital 

4. Restricts flexibility, may lead to capital rationing 

5. Real cost of debt is higher if inflation drops 
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Module Two: Business Tools & Concepts 



Debt Ratios Drive a Company's Bond Rating 



Moody's 


S&P 


Definition 


Aaa 


AAA 


Best Quality 


Aal 
Aa2 
Aa3 


AA+ 

AA 

AA- 


Very high 
quality 


Al 
A2 
A3 


A+ 

A 

A- 


High quality 


Baal 
Baa2 
Baa3 


+ 

OQ OQ CO 
OQ OQ CO 
OQ OQ OQ 


Medium 
Grade 


Bal 
Ba2 
Ba3 


+ 

OQ OQ OQ 

OQ OQ OQ 


Low Grade 
somewhat 
speculative 


Bl 
B2 
B3 


B+ 

B 

B- 


Very 
Speculative 


Caa 


CCC 


Substantial 
Risk 


Ca 


CC 


Very poor 
quality 


C 


D 


1 mminent 
default or in 
default 
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Capital & O&M: Definitions 

To understand costs, one more accounting topic is useful: 

Capital - (from a budgeting viewpoint) Expenditures that are charged to plant- 
in-service accounts. This includes the cost of labor for design, construction, and 
startup; contractors; equipment; materials; and any ad valorem (property) taxes. 

Plant-in-service items are things that will help produce, transport, or distribute 
products to our customers. They also include items that indirectly support these 
three functions, such as, offices, furniture, computers, vehicles, tools, etc. so 
long as those items are useful for an extended period of time (typically beyond 
one year). 

Capital expenditures are booked initially to asset accounts on the balance sheet. 
They are depreciated over the life of the asset. The depreciation is charged to 
depreciation-expense account on the income statement. 

O&M - Expenditures to operate or maintain the plant-in-service or to service 
customers. This includes costs of labor, contractors, fuel, etc. These are 
expensed directly to the income statement as they are made and, therefore, 
come directly off of the bottom line (net income). 

An I mportant Question: 

Is depreciation of capital an issue of earnings or cash flow? 
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Exercise 2.6: What Type of Cost is 1 1? 

Mark a "C" for capital, "0" for O&M, or a "U" if undetermined. 

1. Cost of a new large pump 

2. Labor to fix a minor problem on a line truck 

3. A substation transformer 

4. A bolt in the warehouse inventory 

5. Control-Room Operator labor 

6. Engineering costs for transmission line upgrade 

7. Spare pump in the warehouse 

8. Labor for an auxiliary operator 

9. A pencil 

10. A "big pink" eraser 

11. Survey cost for a transmission line upgrade 

12. Engineering for a cancelled transmission line upgrade 



2« 26 ® 2011 Llewel| y n Consulting All Rights Reserved 



The Rate Case: Basics & 
Beyond 

What is a Rate Case? 




It just works backwards up an income statement. Instead of trying to maximize 
profits (the bottom line), rate cases are focused on minimizing revenue from 
customers (the top line) while maintaining value of the shareholders investment. 
A rate case is based on a test year plus forecasts for the future. 



INCOME STATEMENT for TEST YEAR 






Revenue 

Expenses: 

Fuel $ (160) 

Operations $ (141) 

Maintenance $ (111) 


$ 870 


Depreciation $ (147) 
subtotal (Cost of Service) $ (559) 


$ (559) 


EBIT 
Interest 


$ 311 
$ (104) 


Pre Tax Margin 

Income Taxes 


$ 207 
$ (83) 


Net Income 

ROE 


$ 124 
9.6% 



BALANCE SHEET for TEST YEAR 






Assets Liabilities and Owner's Equity 


Plant (Orig. Cost) $ 3,800 Stock 
Const Work in Prog $ 114 Retrained Earnings 


$ 702 
$ 598 


Less: Accum Depreciation $ (1,252) Total Owner's Equity 
"Rate Base" Subtotal* $ 2,662 

Current Assets $ 187 Long Term Debt 


$ 1,300 
$ 1,350 


Total Assets $ 2,849 Total Capitalization 

i r i i 


$ 2,650 
$ 199 


* Rate Base will also include Working Capital Current Liabilties 


Total $ 2,849 
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Module Three: The Rate Case: Basics & Beyond 



Rate Case Exercise 

This case is simplified. Actual rate cases use specific formats for electric utilities. 
This case is based on the simplified format like Bobby's Bakery financial 
statements. 

Refer to the following page. All dollars are in millions. 

The test year income statement is shown. 

Here are some assumptions for this rate case: 

1. The Long Term Debt rate is 8% . 

2. The Equity return rate of 10% of New Rate Base is allowed by the 
regulatory agency. 

3. Wages are forecasted to increase $9 for the next twelve months, with $5 
for operations and $4 for maintenance. 

4. Fuel in NOT passed through for this regulatory agency. Fuel is forecasted 
to increase $4 for the next twelve months. 

5. The new rate base includes an amount for "working capital". This 
regulatory agency allows one eighth of the total of fuel, operations, and 
maintenance expenses for the test year as working capital. Working 
capital is added to the normal parts of the rate base (Plant, CWIP, and 
Accumulated Depreciation). 

6. Assume there is $75 change to the plant in service for the following year. 

What are the biggest issues in a Rate Case? 

1. 

2 

3 

4. 
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INCOME STATEMENT for TEST YEAR 



Revenue 






$ 
$ 


870 
(559) 




Expenses: 


Fuel 

Operations 

Maintenance 

Depreciation 


$ 
$ 
$ 
$ 


(160) 
(141) 
(111) 
(147) 


subtotal (Cost of Service) 


$ 


(559) 


EBIT 


$ 
$ 


311 
(104) 


Interest 


Pre Tax Margin 


$ 
$ 


207 
(83) 


Income Taxes 


Net Income 


$ 


124 
9.6% 


ROE 







D 



New INCOME STATEMENT 






increase % incr 


Revenue 




Expenses: change New Total 

Fuel 


r ^^J 


Operations 




Maintenance 




Depreciation 




subtotal (Cost of Service) 




EBIT 




Interest 




Pre Tax Margin 




Income Taxes 




Net Income 




ROE 
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Module Three: The Rate Case: Basics & Beyond 



Where does the New Net I ncome come from? 



Fuel Ops Maint subtotal 1/8 




1. Calculate the working capital I 
































2. Calculate Rate Base by using Test Year 










Plant (OC) 






CWIP 




Working Cap. 




Accum Dep 




New Rate Base 








































3. Calculate Cost of Debt (Interest) 








Cost of Debt 8% 





Debt portion of New Rate Base 



(Assume the new working capital is financed by equity only.) 



4. Calculate the Cost of Equity (New NET INCOME) 







Cost of Equity 10% 


New RB Debt Portion 




Equity Portion of New Rate Base 












New Net INCOME 


(Cost of Equity) 


















































5. Equity portion of Rate Base without Working Capital 








Equity Portion of New Rate Base 




minus WC 




Non Current Assets wo WC 
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How do you improve the company's finances? 

• Improve effectiveness with internal and external customers 

• I mprove efficiency of operations 

• Reduce risk 

....so how do you do that? 

• Improve business processes 

• Manage projects well 

• Be innovative 

• Communicate x 10 

• Tie everything to strategy 
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Module Three: The Rate Case: Basics & Beyond 
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I nnovation 



From Wikipedia, the classic definitions of innovation include: 

1. the process of making improvements by introducing something new 

2. the act of introducing something new: something newly introduced 

( The American Heritage Dictionary ). 

3. the introduction of something new. (Merriam-Webster Online) 

4. a new idea, method or device. (Merriam-Webster Online) 

5. the successful exploitation of new ideas (Dept of Trade and Industry, 

UK). 

6. change that creates a new dimension of performance (Peter Drucker, 
Hesselbein, 2002) 



Discussion: Action I mplies the Ability to I mplement 

• Project Management Skills 

• Process Management Skills 

• Communication Skills 

• Presentation Skills 

• Team Skills 



What's a Project? 



What's a Process? 



What's a Team? 
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Process Management 

Exercise: The Potential in Managing Your Work Processes 

1. On the following form, chart the steps for D-Biz, I nc. to fulfill a request for 
a new, residential customer connection. Estimate the cost of one cycle of 
this process. The customer is advised to use a time-of-use rate. 



Dept. 


Activity 


Cost 


Customer 






Call Center 






Meter Shop 






Serviceman 






Billing 






Advocate 








Estimated Total Cost of One Process Cycle (no errors): 





What is the probability that each step of this process is done right the first time? 
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Module Three: The Rate Case: Basics & Beyond 



Exercise: Doing 1 1 Right the First Time (continued) 

2. Repeat 1. Above, charting the steps of the residential-connect process, 
assuming one activity is done in error and the wrong meter is installed. 



Dept. 


Activity 


Cost 


Customer 






Call Center 






Meter Shop 






Serviceman 






Billing 






Advocate 








Estimated Total Cost of One Process Cycle (one error): 
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Exercise: Doing 1 1 Right the First Time (continued) 

6. Using the following table, calculate the weighted average cost of this 
process for D-Biz, Inc.? [Use the answer in #2. Above as the weighting 
factor.] 



FPY is % 


Cost 


Weight 


Weighted 
Cost 


No errors 








One error 












TOTAL 





If D-Biz ; Inc. can improve the FPY to %, what is the percent 

improvement for this process? 



FPY is % 


Cost 


Weight 


Weighted 
Cost 


No errors 








One error 












TOTAL 





Cost with New FPY „ 

Percent Change : 1 

Original Cost 



Learnings: 
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Module Three: The Rate Case: Basics & Beyond 



Stories of Creativity and I nnovation 

1. The Lipstick on the Mirror 

2. The Country-Club Shampoo 
3. 




Lessons to be learned: 
1. 
2. 
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A "Right Brain" Exercise: Nine Nice Dots 

Connect all nine dots with four straight lines without taking your pen off the 
paper. [It can be done!] 



O 



O 



o 



o 



o 



o 



o 



o 



o 



Discussion: If your company does NOT have an innovative culture, whose fault 
is it? 
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Module Three: The Rate Case: Basics & Beyond 



Notes 
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Spending 
Decisions 





Two types 




Operating 
Decisions 



• Short - term effects 

• Quicker decisions 

• Module 4 




nvestment 
Decisions 



• Long - term effects (years) 

• Some time to ponder 

• Module 5 
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Module Four: Financial Operating Decisions 
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Consider only: 



r 




U7£3, 






J 



An I mportant Conversion 

To Convert from $/MWh to <t/KWh f divide by . The "wires" 

part of electric utilities primarily uses the latter units. The "plants" use the 
former. 
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Basic Dispatching Economics 

1. What is the fuel cost to generate one MWh if the cost of coal is 
$1.5/mmBTU delivered and the heat rate of the station is 10,000 
BTU/KWh? 



2. What is the fuel cost of generation per MWh if the cost of gas is 

$7/mmBTU at an efficient combined cycle combustion turbine station that 
has a heat rate of 7,000 BTU/KWh? 



What is the fuel cost of generation per mwh if the cost of gas is 
$7/mmBTU at a less efficient simple cycle combustion turbine that has a 
heat rate of 14,000 BTU/KWh? 



Which unit of the three gets dispatched first? 
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Module Four: Financial Operating Decisions 



Dispatch the lowest variable cost asset first! 



A merchant generating company has only two plants. They can dispatch either. 

Thompson has variable cost of $13/MWH and a fixed cost of $22/MWH. 

Bolley has a variable cost of $11/MWH and a fixed cost of $33/MWH. 

(Assume they will have the same MWH this year.) 

Only one plant is needed immediately. Which one should be dispatched first? 
Assume each plant will make $71/MWH revenue. 





If Thompson 
Runs 


If Bolley Runs 


Revenue 






Variable 






Fixed 






Profit 
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Differential Cost Decisions 



t r 






t 

Differential 


Q? 1 

u IK 

>-i 1 


Another 1 
eneration 1 

Source 1 

1 

Utility's Plant ■ 

or a H 

Purchase H 

in the Market H 


Cost 

1 


o 1 

-*— ' 1 

U 1 

Ch 1 




-I—) 

O 

u 

u 

■t— » 

Oh 

• 1— 1 

Q 

1 




OJ 1 

a 

o» 1 

^H l 

"Bh 1 

CD 1 

(^ 1 


Your 
Plant 


• i— 1 

as 


1 1 






i L 




r 
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Module Four: Financial Operating Decisions 



An Overtime vs. Differential Decision 

You have a boiler-feed pump that needs repair on Candle Plant, Unit 2. Without 
it, Unit 2 loses 100 MW. It is Friday afternoon. Dispatching confirms the unit is 
not needed until Monday, but full load is needed then. Purchased power will 
have to be used otherwise. It is estimated that it will take ten hours to repair 
the pump using three mechanics (30 total hours). 



Assume: 

• $25 per MWh for replacement power for 10 hours on Monday 

• $21 per MWh for Candle 2 dispatch cost 

• $21.94 per straight-time hour for maintenance mechanics 

• The job could be done on Monday with available crews 
(coverage is sufficient) 

• Coverage is not sufficient on the weekend 

• Disregard FICA considerations. 

When do you repair the pump: 

A. On the weekend, using overtime (1-1/2)? 

B. On Monday, without overtime? 
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D-Biz ; Inc. has developed a problem with delinquent customers. In the past, D- 
Biz has simply disconnected them after a lengthy period of empathy, warning, 
cajoling, and threatening. A recent study of a random sample of delinquent 
customers has shown IF D-Biz will simply hang a final warning notice on their 
front door, many such customers will call immediately and arrange for a payment 
plan. This simple approach saves D-Biz from the trip out to disconnect service. 
That however is mostly off set by the trip out to hang the bill hanger. Credit and 
Collections Department estimate a substantial savings in bad debt write-offs. 
This is the big reason to implement this procedure throughout D-Biz's service 
territory. 

D-Biz has 650,000 residential customers. About 0.15% become seriously 
delinquent annually. An average amount due is $450. The bill hanger study 
showed an improved response in 19% of the cases over a control group. That is 
19% fewer delinquent customers abandon the premises and are never found. 

To place the bill hangers, the customer office will need to supply a full time 
contractor on an as needed basis at a rate of $25 per hour (loaded). The bill 
hanger can place one bill hanger every 30 minutes. 

Part A: Calculate the increased cash inflow from this procedure. Calculate the 
cost (cash outflow) to implement this procedure. What is the annual net cash 
inflow for this innovation? Neglect printing costs. 

Part B: Whose budget gets the improved cash inflow? Whose budget gets the 
additional cost (cash outflow)? 
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Module Four: Financial Operating Decisions 



Sub-Optimization!!! 

Not working from a total-company perspective, 
i.e. doing what is best for a business unit, 
not for the greater good of the company 
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How Many Distinct Businesses in T, D & CS? 

Part A - The typical transmission, distribution and customer service functions in 
an electric utility are made up organizational units which could exist in a free 
market as a separate companies with revenues, expenses, and, possibly, profits. 
What major parts of T, D & CS could be their own business? 

a) 

b) 

c) 

d) 

e) 



Part B - Which of the above businesses have high fixed cost? Which have high 
variable cost? Which are a mixture of both, similar to a power plant? 

Part C - What are the advantages and problems with such cost structures 
(variable vs. fixed)? 



Remember: variable costs vary proportionately with the output of the business 
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Module Four: Financial Operating Decisions 



Notes 
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Financial I nvestment 
Decisions 




Theory and Background 

This topic has several names: Project Evaluation, Investment Analysis, and 
Capital Budgeting. The last one causes confusion in utilities where the term 
capital budgeting implies the rolling up of an annual spending plan for those 
items that will be added to plant-in-service. In the academic definition, capital 
budgeting refers to the decision making process which approves or rejects 
investments of all types, including software development, training and other 
intangibles, mergers, acquisitions, and divestitures. 

Why Learn the Principles of I nvestment Decisions? 

1. You get more ideas accepted 

2. You are better prepared for more responsible positions 

3. You better understand why things are being done the way they are 

4. You learn how to help create value for shareholders 

5. You can make better personal decisions 

Exercise 5.1: What is an I nvestment? 

A purchase that is intended to create value for its owner 
Examples: 
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The Fundamental Philosophy 



flip "_[■ n_n rJilUiailill 

PliilDSDpllJ 

fir' ^U^Iilllli^ U^H£;1dI 





E 



. Consi 




i 





E^E?/ tl yh fui dal ^^1 






intangibles using common 
sense. Make decision. 
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Strategic I ntangibles 



Strategic I ntangibles 



Nuclear Safety 

Customer 
Satisfaction 
(internal and 
external) 

Employee 
Satisfaction 
and 
Developm't 



Brand Equity 

I nf rastructure 

Environment 

Regulatory 

Safety 

Community 

Earnings (not 
cash) 
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Regarding the Financial Quantification: 




rj . 




-L I J J J 
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When using Cash for decision making, 

as opposed to earnings, 

there is no difference 

between capital and expense! 
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Doing a Financial Analysis 



A. Find all alternatives. Compare each to the base or "do nothing" 
alternative. Seek the GREAT ALTERNATIVE! 

B. To do the comparison, use the with and without rule and draw a 
timeline of the cash flows 

For the proposed alternative and the base alternative: 

a) Recall the Basic Rule: Future. ..cash flows. ..which 
vary. ..between alternatives 

b) Draw the timeline(s) (either one line or three lines) 

c) Estimate the total cost of the investment 

d) Estimate the total operating savings (usually annual) 

e) Determine the yearly cash flows (values of the arrows). 
Use the "income statement" format, if necessary, for each 
year. 

C. Apply a financial decision tool (NPV, Payback, etc.). 

D. Make the financial part of the decision. 
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Picturing I nvestment Decisions 

The Simple Timeline Diagram: The Single- Line Format 



I 




* * * 



4 



3 



n 



Cash Outflows: Arrows out of the timeline represent cash flows out of the 
company. 

Cash I nflows: Arrows into the timeline represent cash flows into the 

company. 
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Where the Simple Timeline Comes From: 
The Three- Line Format 



♦ 



^^^^^^^^^^^^^^^^^^^^ Alternative A 

12 3 



MINUS 



f^^^^^T^^^^^T^^^^^^^^^^^^^^^ Base Alternative 

Q 1 2 ^ ("Do Nothing") 



t 



EQUALS 



Alt. A - Base 



This three-timeline format represents the "WHICH VARIES" part of the Basic 
Decision Rule: Future. ..Cash Flows... which varies... between alternatives. 

For some investment problems, the data will be sufficient to directly draw the 
single timeline diagram. For other problems, all three timelines will be needed. 

This method of visualizing investments helps to understand the cash flows 
involved in an investment decision. The simple timeline diagram is a picture of 
the cash inflows and the cash outflows. 
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Exercise 5.2: Drawing Pictures of I nvestment Decisions 

This exercise introduces a method of picturing investments. It establishes a 
convention for this course. Other conventions are just as useful. 

1. A line truck engine overhaul will cost $5,000 and will save $1,000 each 
year for five years in operating costs. 



A new IT network innovation will cost $1,500,000 to install, but will save 
$170,000 per year in operating costs. In year 5, the new system will need 
a $200,000 upgrade. The equipment is planned to have a ten-year life. 
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Applying a Financial Decision Tool 

There are several tools from which to choose 1 : 

Non Time-based: Time Value of Money Based: 

• Payback • Net Present Value (NPV) 

• Return on Investment • Minimum Annual Revenue 

Requirements (MARR) 

• Internal Rate of Return 

• Profitability Index 

Payback is a good "back-of-the-pocket" evaluation tool, but has some flaws, 
among them being it does not handle the time cost of money. It is useful, 
however, in a teaching situation. Payback will be used as a vehicle to teach 
some key principles around how to determine correct cash flows in typical real- 
world investment problems. Then, for this course, it will be abandoned . 

Accounting Rate of Return (ROI) is the average (usually for three years) of 
after-tax profit divided by the investment. It is flawed because it is based on 
earnings, not cash, and it does not use time-value-of money principles. 

Net Present Value (NPV) is the tool of choice to handle most investment 
decisions. It handles time-value of money and must be understood to 
understand value creation and the stock market in general. The basic formula is 
NPV= PVFCF - I. PVFCF is present value of future cash flows. The decision rule 
is to accept any positive NPV projects. 

Minimum Annual Revenue Requirements (MARR) is used by utilities to 
make decisions based on the customer's perspective in a traditional rate-making 
environment. It is a good tool for making investment decisions. It includes 
time-cost-of-money principles, but it represents the traditional thinking of simply 
getting a rate increase and pass increased costs onto the customer. Therefore, 
NPV should be preferred to support the necessary change to a competitive 
culture. 

I nternal Rate of Return (I RR) is similar to NPV except it calculates the rate 
of return for the NPV equation to be exactly equal to 0. (NPV= PV of cashflows 
-1=0.) Historically, more companies use I RR than any other tool. It is less 
effective than NPV in some capital rationing situations. 

Profitability I ndex is also similar to NPV. It is the ratio of the Present Value of 
the cash flows divided by the initial investment. The decision rule, therefore, is 
to accept any project with PI greater than 1.0. This method is also known as 
Benefit/Cost Ratio (BCR). 
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Basic Cash Flow Principles 

Payback: Our First and Temporary tool 

Philosophy: 

Payback shows how long it takes for future periodic savings -- generated 
by an investment -- to exceed the initial outlay of the investment. The 
company establishes a hurdle rate. If the payback period is less than the 
hurdle rate, the investment is recommended. 

Source of the Hurdle Rate 

For purposes of Biz, Bucks, & BTUs, a three-year hurdle rate is 
assumed. Management chooses a hurdle rate based on the financial goals 
of the business. Lowering the hurdle rate screens out more proposed 
projects and thus reduces capital budgets. The payback of three years 
is assumed to take into account the tax effect on savings. Taxes 
are therefore not an issue with payback. 

Methodology: 

Different mathematical formulas are available to calculate exact moments 
in time when the payback period occurs. However, different formulas 
apply in different situations. A more practical approach -- the "Payback 
Inspection Table tm " -- has been developed which should provide clear 
payback decisions for almost all situations without having to pick an 
appropriate mathematical formula. Compared to formulas, the table 
approach is quicker, easier to teach, better handles multiple alternatives, 
and better acquaints the user with the concept of cash flows. 

The Payback Inspection Table™ 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














Cumulative 
Cash Flows 















The decision rule is: 

If the shaded box is greater or equal to zero, the project is 
recommended. The project pays back within three years. 
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Payback Problem 1: A SCADA Upgrade 



An upgrade (a new computer system for system energy-flow monitoring and 
billing) on the SCADA at GOA's Transmission Control Center can reduce one 
administrative position. The cost of the upgrade is $160,000. An administrative 
specialist makes $21.42 per hour. The payroll load is 35%. What is your 
recommendation? Assume 2080 hours per year. 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














Cumulative 
Cash Flows 















Learnings: 
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Payback Problem 2: The New Service Center (Part A) 

D-Biz ; lnc ; an independent distribution utility, is contemplating a new service 
center which will house a customer service office, some engineering staff, and a 
construction yard. The service center is planned to be located on the edge of 
growth in a rapidly developing town in D-Biz's service territory. 

Architectural costs are estimated to be $50,000. The cost of construction 
(materials, labor, etc.) is $250,000. 

The financial incentive to build the service center is reduced logistical cost in this 
high growth area. A local industrial engineering firm, Sly, Drool, and Awelfore, 
Inc., has calculated the logistical savings to be: 





Yearl 


Year 2 


Year 3 and Beyond 


Logistical Savings 


$55,000 


$110,000 


$165,000 



An intangible benefit from building the service center exists. The town council is 
pro-growth and a 20-year franchise election is coming up in five months. 
Relationships are good with the town council. 

Using payback hurdle rate of three years, is the service center justified 
financially. Disregard any land considerations. 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














Cumulative 
Cash Flows 















Learnings: 
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Payback Problem 3: The New Service Center (Part B) 

D-Biz ; Inc. has been concerned about the competence of their industrial 
engineering firm. Two other I E firms are hired to verify their findings. They 
both agree the original logistical savings are inflated. More reasonable estimates 
are: 





Yearl 


Year 2 


Year 3 and Beyond 


Logistical Savings 


$45,000 


$90,000 


$135,000 



This information comes to light approximately six months after the decision to 
proceed was made. The architectural firm has completed the design. Their 
actual total cost was $45,000. Construction contracts are in the bid stage, i.e., 
no construction costs have been incurred. 

In addition, the franchise election was held three weeks ago. D-Biz Inc. was 
successful in retaining the franchise for the next 20 years. 

From a financial standpoint, using a payback of three years, is the project now 
financially sound? As before, disregard land considerations. 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














Cumulative 
Cash Flows 















Learnings: 
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Payback Problem 4: The New Service Center (Part C) 

This problem addresses the land for the new service center. D-Biz ; Inc. 
purchased the land for the service center for $20,000 ten years ago. The 
escalation of land prices in the area has been about 10% per year for the last 
decade. 

a. Should this be included in the calculations for the original Part A? 

b. For Part B? 

c. If it should be included, should it be at the original cost or the escalated 
cost? 

d. For Part B, what does the payback look like if the land was included? 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














Cumulative 
Cash Flows 















Learnings: 
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Lessons Learned from Payback Problems 

1. Drawing pictures (time lines) to really understand what varies. 

2. Two Terrible Tendencies: 

• estimating low on costs 

• estimating high on savings 

3. Disregarding "sunk costs" 

4. Sorting out fixed vs. variable costs 

5. Including "opportunity costs" 

6. Use only hard savings 



Fatal Flaws of Payback 

• The time value of money is not considered. 

• The hurdle rate is arbitrary. 

• Cash flows beyond the hurdle rate are not considered. 



The ''Canceled J ob" Dilemma 

• When you cancel a capital job, the cost-to-date is expensed to O&M. 

• This hurts earnings 

• BUT, it is a non-cash expense. 



How do you factor this into the decision- making process? 

• There is no easy answer... 

• You must consider it an intangible concern from a financial analysis 
perspective. 

• Earnings are a real issue, the world still uses it as a measure. 



?) 2011 Llewellyn Consulting All Rights Reserved 5-15 



Module Five: Financial I nvestment Decisions 



Principles of Net Present Value (NPV) 

Which would you rather have? 

A dollar today or a dollar a year from now? 

A dollar a year from now or one two years from now? 

90 cents today or a dollar a year from now? 



• Moving money forward in time is called compounding (using an interest rate). 

• Moving money back in time is called discounting. 

• Because moving money back in time -- to the present from the future -- is 
the most common of the two, financial people call this rate: the discount rate. 



Exercise 5.3: So, Let's Make A Deal.... 




Discount Rate: 8% 
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Exercise 5.3 (continued) 




Fortunately, doing the math yourself is not necessary. Use Present Value Table 
(top half) in Appendix A ; page 1. For NPV formulas, see Appendix A ; Page 2. 

Net Present Value = Present Value of Future Cash Flows - Investment 

The present value of a single $1 payment four years from now (at 8%) is .735 
dollars. 

For this problem: 

NPV = [12x0.735] - 10 = (1.18) 



NPV Decision Rule: 



I f NPV is positive, recommend the project. 
I f NPV is negative, reject the project. 



So. ..reject this deal. 
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Exercise 5.4: So Let's Make Another Deal. 




Discount Rate: 8% 

This type of a cash inflow is called an annuity, a steady stream of equal annual 
cash inflows. 

If the steady stream of cash inflows does not stop, but keeps occurring forever, 
the annuity is given a special name: a perpetuity. 

For practice, use the top half of the PV table to calculate the present value of all 
four cash inflows: 

PV of Ri: 

PV of R2: 

PV of R3: 

PV of R4: 

TOTAL PV of cash inflows: 

Net present value = PV of future cash flows - Investment = 
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Exercise 5.4 (continued) 




+ 



+, 



-K 



4 4 4 4 

J, Mr A J, 

Rl R2 R3 R4 

I I I I ► 



12 3 4 



Fortunately again, doing the math yourself is not necessary. Use Present Value 
Table (bottom half). 

Net Present Value = Present Value of Future Cash Flows - Investment 



For this problem: 
NPV = [4x3.312] - 14 = (0.75) 



So. ..reject this deal, also. 



Positive NPV projects create value for the shareholder. 
Negative present value projects destroy value for them. 
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NPV Problem 1: 
The SCADA Upgrade 

(Repeat of Payback Problem, page 5-11) 

Fill in the Cash Flows from that problem: 



At the end 
of: 


Time 



Year 
1 


Year 
2 


Year 
3 


Year 
4 


Year 
5 


Cash Flows 














QU motive 
Cash Flows 















(Do not use the cumulative cash flows.) 
Assume the SCADA upgrade will last 10 years and the discount rate is 8%. 
Draw the timeline diagram: 



Calculate the present value of the savings for 10 years at 8% 



Calculate the NPV: 



Remember: 
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Space for Practice Problems: 
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Common Pitfalls in Using NPV 

Some common pitfalls in evaluating projects are: 

1. Including interest expense of debt inappropriately 

2. Neglecting taxes (PT/AT) 

3. Mishandling depreciation (DTS) 

4. Forgetting working capital (Inventory Cash Flow) 

5. Inconsistent handling of salvage and its depreciation 

6. Misusing Inflation 

7. Using wrong discount rates 

8. Using wrong or inconsistent evaluation periods 

9. Forgetting to disregard sunk costs and to include 
opportunity costs 

10. Forgetting real cash flows from inventory stock 

The next several pages discuss these ten items. 
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The first five pitfalls can be avoided by referring to the "Cash-Adjusted Income 
Statement" format (Figure 6-6) and the rearranged version of the same 
information, known as the Cash-Flow Calculation Template (Figure 6-7). Figure 
6-6 is the basis for explaining the theory. Figure 6-7 is a more practical tool to 
use. This format can be used to calculate the cash flows for any single year of 
the cash flows for most investments being evaluated. 

The format of Figure 6-6 is in three columns, the "with and without" format. The 
first column is the income statement for the forecasted year "without" the 
proposed investment. The second column is the income statement "with" the 
proposed investment. The final column is the difference or what VARI ES 
between the two. The adjustments to this format are now discussed. 

1. I nterest Expense on Debt 

From the "N/A's" in Figure 6-6, note that interest is immediately removed from 
consideration from this income statement format. This is appropriate because 
debt is a component in the opportunity cost of capital, a.k.a. the WACC or the 
discount rate. If interest were included in this income statement calculation and 
if the discount rate included the debt component (as is usually does), the 
perspective of the debt holder would be given double the importance. 

2. & 3. I ncome Taxes and Depreciation 

The income statement appropriately handles net income on an after tax basis, 
not pre-tax. It also appropriately handles depreciation as a pre-tax expense that 
reduces the tax bill. Because taxes are cash, depreciation (a non-cash item itself) 
does have some effect on cash flow. The amount of cash saved by depreciation 
expense is "deprecation expense x the tax rate". Because the depreciation itself 
is a non-cash expense, the entire amount of depreciation for this period is added 
back into net income to adjust net income to "cash only". 

4. Working Capital 

For some projects being evaluated, additional cash is necessary to put the 
project into operation. This is in addition to any capital costs and usually is 
either cash necessary to "prime the till" (the cash register) or increased 
purchases for inventory (spare parts). Working capital is usually a cash outflow 
in the year of completion of the project, "time= 0". 

The analyst must also make a judgment as to what happens to that cash or 
those spare parts at the end of the forecasted life of the project. Usually the 
working capital is recaptured as a cash inflow at the end of the project, dollar for 
dollar in nominal dollars. This approximates the effect of inflation and/or 
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obsolescence of the parts. For example, if $100 of working capital was used as 
an outflow at time=0 ; then $100 was used as an inflow at the end of the 
forecast period. This last $100 is worth in present value much less than the 
original $100 "put into the till". Other approaches to recapturing working capital 
are possible. 

5. Salvage and Depreciation 

At the end of the forecast period, equipment may have a positive salvage value. 
If this amount was assumed in the calculation of annual depreciation expense, 
100% of the assumed salvage is a cash inflow in nominal dollars. 

Alternatively, the depreciation calculation can assume no salvage value. Salvage 
can still be taken at the end of the forecast period, but the salvage value must 
be reduced by the tax rate. 

6. Handling I nflation 

In calculating the present value of cash flows, inflation can be handled in more 
than one way. The key is to use "apples and apples" between a particular set of 
cash flows and the discount rate used to calculate the present values. 

Discount rates are either 

• nominal (includes inflation) or 

• real (excludes inflation). 

Example: If a nominal discount rate is 10% and the inflation assumption is 3%, 
the rea/discount rate is, therefore, 7%. 

Cash flows are one of three types: 

• nominal (inflated), 

• real (un-inflated), or 

• contractual (a special type of nominal cash flow that is not escalated) 

Nominal cash flows are in escalated dollars, escalated by the assumed annual 
inflation rate. Nominal cash flows must be discounted using nominal discount 
rates. 

Example of nomina/ cash flows: the cost of maintenance of $100,000 over 
five years, escalated by 3% each year. 



Yearl 


Year 2 


Year 3 


Year 4 


Year 5 


100,000 


103,000 


106,090 


109,273 


112,551 
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Use nominal discount rate. 

Real cash flows are stated in some constant year dollars, most often the year of 
the initial investment. 

Example of rea/cash flows: the cost of maintenance of $100,000 over five 
years, expressed in "Year 1 dollars". 



Yearl 


Year 2 


Year 3 


Year 4 


Year 5 


100,000 


100,000 


100,000 


100,000 


100,000 



Use real discount rate. 

Contractual cash flows are stated in nominal dollars, but are not escalated as a matter of 
agreement between two parties. There may or may not be a real contract stipulating 
the cash flows. Depreciation Tax Shields are contractual cash flows. Contractual cash 
flows may or may not be an annuity like in the following example. 

Example of contractual cash flows: as a result of litigation, a vendor will pay to a 
(former) client $100,000 each year for five years. 



Yearl 


Year 2 


Year 3 


Year 4 


Year 5 


100,000 


100,000 


100,000 


100,000 


100,000 



Use nominal discount rate. 



One key point regarding handling inflation: 



Look for annuities from real cash flows and use the real discount rate, as 
opposed to escalating them to nominal cash flows, losing the annuity effect, and 
forcing several single payment calculations. 



7. Discount Rates 

In addition to keeping "apples and apples" between discount rates and cash flow types, 
each respective cash flow must be discounted with the appropriate discount rate in 
regards to the cost of the funds being used and the risk of the cash flows. This will be 
discussed in greater depth later in this module. 

8. Evaluation Periods 

When comparing two "mutually exclusive" projects (meaning you will do one, not the 
other), the evaluation periods need to be the same. You may need to "chain" a one or 
both projects to get equal periods. 
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9. Sunk Cost and Opportunity Cost 

Sunk costs have no bearing on the future. They should be disregarded. Opportunity 
costs are lost cash-flow opportunities if the project is undertaken. These lost 
opportunities should be included as costs (negative opportunities) when valuating the 
project. 

10. I nventory Carrying Charges 

Many financial analyses deal with spare parts. Spares often have real cashflows 
associated with them that must be included. These could include items such as property 
taxes and perhaps insurance. The cost of capital is a real charge also, but is included in 
most problems in the discount rate, not as a cashflow. 
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The Cash- Adjusted I ncome Statement 



Using the "With and Without" Principle 

(This represents one year's cash flow. This template needs to be 
applied until all the years are known for the entire evaluation period of 
the investment.) 



For Year 1: 


Without 


With 


What 




Proiect 


Proiect 


Varies 


Revenues 


1200 


1300 


+ 100 


(Var. Costs) 


( 350) 


( 250) 


+ 100 


Margin 


850 


1050 


+ 200 


(Depreciation) 


( 50) 


( 150) 


(100) 


(Other Fixed Costs) 


( 275) 


( 300) 


( 25) 


EBIT 


525 


600 


+75 


(Interest) 


( N/A) 


( N/A ) 


( N/A) 


(Taxes) 


( 210) 


( 240) 


( 30) 


Net 1 ncome 


315 


360 


+45 






r a) Depreciation 
Add Back 


+ 100 


Other cash 
flows not 
included on < 
the 1 ncome 




r b) Change in 
Working Capital 

► c) Salvage 


(15) 
-0- 


Statement 




k d) Capital 
1 nvestments 


-0- 






Total Cash 
1 nf low 


+ 130 






(Outflow) 





Figure 6-6 
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The Cash- Flow Calculation Template 

This template is the algebraic equivalent of the one on the previous page. It is 
more practical, but it doesn't show the tie to the income statement. The previous 
page was a "bridge" to this template. 



Calculating Cash Flows for a Single Year 


1) 1 ncrease in Revenues 


+ 100 


2) plus: Decrease in all types of 
operating expenses* 


+75 


3) equals: 1 ncrease in operating 
income before taxes 


+ 175 


4) times: [1-Tax Rate] 


x 60% 


5) equals: 1 ncrease in operating 
income after taxes 


+ 105 


6) plus: Depreciation Tax Shield 
[Depr. Expense X Tax Rate] 


+40 


7) minus: 1 ncrease in Working 
Capital 


(15) 


8) plus: Salvage- after Tax 


-0- 


9) minus: Capital Expenditures* * 
equals: 


-0- 




Cash 1 nflows (Outflows) 


+ 130 


* Represents the total of all types of costs that are 
decommissioning costs. 


1 pre-tax, including such costs as 


** Includes construction costs and purchases. 





Figure 6-7 
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NPV Problem 2: 
New pH Monitors 

A set of pH monitors on the scrubbers at the Boyce Coal Plant has been a 
problem due to high maintenance, averaging $33,000 per year. This 
maintenance is by an outside vendor. Engineering has ordered a replacement 
set from a new vendor. The new monitors should have maintenance costs of 
only $8,000 per year. The cost of engineering time for this replacement is 
$15,000. An outside contactor will do the engineering. Assume the engineering, 
procurement, and installation are all done at "time zero". Also assume the above 
costs are in present-day dollars and will escalate with inflation. 

The monitors themselves are $85,000. The installation will cost $55,000, also by 
an outside contractor. The cost of spare parts for the flow monitors is $20,000. 

Assume a 12% nominal discount rate, and 3% inflation. Salvage value of the 
new meters is estimated to be $5000. 

Part A: From a purely financial standpoint, was the initial purchase decision a 
good one? 

Part B: The outage is ready to go. The vendor will take the monitors back for 
50% of the original sale price. Should you continue to install the monitors or 
return them to the vendor? 



For companies with income and property taxes: Income tax rate is 40% . 
The old monitors are fully depreciated and there is no salvage value. Assume 
straight- line depreciation for the new monitors and a ten-year life. Disregard 
property taxes on the spares. 
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NPV Problem 2: 

New pH Monitors (cont.) 
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NPV Problem 2: 

New pH Monitors (cont.) 



Remember: 
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Developing Solid Business Cases 



Keys to Getting Things Approved 
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Business Case 

A document or presentation that justifies (and convinces others of the 
justification for) a business expenditure. 

Typical elements may include: 

I. Title 

II. Statement of Problem 

III. Description of Proposed Expenditure or Strategic I nitiative 

IV. Detailed Scope (what is the job?) 

V. Summary of Cost Estimates (capital, O&M, inventory increases, etc.) 

VI . Schedule and Timing Windows 

VII. Scheduled Deliverables 
VIM. Project Controls 

IX. J ustification (savings & other benefits) 

• Financial Savings (hard and soft) 

• Strategic Intangible Benefits (hard and soft) 

X. Prerequisites 

XI. People and Cultural Impacts 

XII. Potential Problems and Risks with Contingency Plans 

XIII. Project Priorities (prioritization of quality, time, cost) 

XIV. Assigned Responsibilities 

• Sponsors 

• Leaders 

• Technical 

• Support 

• Designated cynic 

XV. Recommendation(s) 
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Capital Rationing 



Rejecting some positive NPV projects due to perceived financial limitations, such 
as a debt reduction program, or limits on the number and sizes of projects that 
management can handle at a point in time. 

• Too bad we have it 

• It isn't always necessary 

• Most companies don't have a good way to do it 

Some arguments for capital rationing include: 

• the ratio of equity to debt impacts the appropriate discount rate, thus 
affecting the firm's ability to acquire other investments, such as a 
strategic purchase of another company 

• in the real world, it is a good way to force hard decisions 

• in the real world, there is a limit to how many projects a management 
team can implement 
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Profitability I ndex (PI ) and Project Ranking 
(Under Capital Rationing) 

Without capital rationing, project ranking is unnecessary. The company should 
pick all projects that have a positive NPV. These are the projects that increase 
shareholder value. However, with capital rationing, NPV does not always provide 
the best ranking of projects. PI often can give a better picture of which projects 
to be selected under capital rationing. PI allows you to pick the combination of 
projects that satisfies the capital constraint and yields the biggest aggregate 
NPV. 

Exercise 5.5: Capital Rationing by PI vs. NPV 

The Substation Design Department for GOA Power and Light has identified six 
possible capital improvements. The corporate office allows you to spend only 
$2.5 million next year for this program. Which projects should be done? 

Here are the six projects and their NPV and PI : 





Initial 






Project 


Investment 


NPV 


PI 


A 


$ 250,000 


$ 50,000 


1.20 


B 


250,000 


35,000 


1.14 


C 


1,000,000 


150,000 


1.15 


D 


1,500,000 


240,000 


1.16 


E 


500,000 


85,000 


1.17 


F 


250,000 


62,500 


1.25 



Assume the capital budget can not exceed $2.5 million. 

a) Use NPV to rank and select the best projects for the shareholder. 

b) Use PI to do the same thing. 
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Exercise 5.5 (continued) 

Ranking by NPV 





Initial 




Project 


Investment 


NPV 


D 


$1,500,000 


$240,000 


C 


1,000,000 


150,000 


E 


500,000 


85,000 


F 


250,000 


62,500 


A 


250,000 


50,000 


B 


250,000 


35,000 



Ranking by PI 





Initial 






Project 


1 nvestment 


NPV 


PI 


F 


$ 250,000 


$ 62,500 


1.25 


A 


250,000 


50,000 


1.20 


E 


500,000 


85,000 


1.17 


D 


1,500,000 


240,000 


1.16 


C 


1,000,000 


150,000 


1.15 


B 


250,000 


35,000 


1.14 



a) NPV would select projects D & C with combined NPV of $390,000. 

b) PI ranking would select projects F ; A ; E ; & D with combined NPV of 
$437,500. The PI set has a better total NPV overall. 

However, this is only good for project sets that do NOT cross beyond a single 
year. For project sets which cross multiple years, like most electric-utility 
situations, advanced mathematical models (linear and integer programming) are 
needed to arrange projects in such an order to maximize shareholder value. 2 



The Basic Equation for Profitability Index: 



pi = 



PVsavings 
Investment 



A useful algebraic equivalent: 



PI = 



NPV + Investment 
Investment 
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More NPV Practice Problems 

NPV Problem 3: 

Two Competing Options 

The Hauling Department of EG-Biz ; Inc. has done an economic study justifying 
the purchase of a new vehicle to carry small loads around their largest 
construction yard. A small pickup is one option. A "souped up" golf cart -- which 
could carry a smaller load -- is another. The Hauling Department is willing to 
reduce the OT budget if one of the two options is approved. 

The cost of the used small pickup is $12,000. The golf cart is $2,500. The first- 
year annual savings from reduced OT for the small pickup is $2300. The first- 
year savings for the golf cart is only $1500 because of the smaller carrying 
capacity. 

For simplification of this problem, you may neglect the effects of taxes and 
depreciation. The life of the pickup is ten years. The life of the golf cart is five 
years. 

The nominal cost of capital for EG-Biz, Inc. is 8% which includes a 3% inflation 
component. Therefore, the rea/ cost of capital is 5%. Inflation must either be 
included in the cash flows or not included in the discount rate. You can either 
escalate the cash flows by 3% each year or simply use 5% as the discount rate 
on a unescalated annuity. 

Based on NPV analysis, which option is the best financial decision? 
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Space for More NPV Problems 
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NPV Problem 4: 

The Price of a Stock & the Value of a Company 

a) You are considering buying some stock in Applesoft Inc. (Al). The after-tax 
dividends for Al 's stock is forecasted to be $2.00 for the next three years, $2.50 
for the next three years, and $3.00 forever after. You feel the risk adjusted 
discount rate for this company is 15% . What are you willing to pay per share for 
Al's stock? 

b) Al has 1,000,000 shares outstanding. You are a merger and acquisition 
advisor to another company who is considering buying all of Al . What would you 
recommend to your client as their "walk-out" price for Al? 

What additional considerations should you have in your analysis? 



ttejHBfetefe 




Basis 



Remember: 



5-40 



?) 2011 Llewellyn Consulting All Rights Reserved 



■ :CT:WaaJ:1BBW 



D 




The setup for this problem is over simplified. The actual values that are used in 
valuating a company are ail free cash flows to owners (shareholders), not just 
the dividends. That includes cash flows that are kept in the business. 
Remember, in theory, retained earnings are additional shareholder claims on the 
assets of the company. It is their "money" just like dividends. They - as agreed 
by their representatives, the board of directors - have decided to "invest" their 
return back into the company, rather than taking the funds now and investing in 
some other instrument. 

These cash earnings are forecasted over some lengthy period, say five years. 
The analyst must also estimate the "terminal" value for the company's cash 
flows. A terminal value is one single cash flow as a surrogate for value beyond 
the forecast period. This is much more difficult for the analyst than the actual 
five-year cash forecast itself. The art in valuing a company is in estimating this 
terminal value. This terminal value has several names in business literature, 
Growth Options, Management Equity, Hidden Value Index, etc. Often, growth 
options represent more than 50% of the market value of a stock. 4 

Valuation of an asset is done in the same way. A power plant, for example, can 
be valued in the market place by estimating it's cash earnings over time and 
discounting those cash earnings back to the present using an appropriate 
discount factor. This market value for a power plant may differ widely from the 
book value of the plant on the accounting records of the company. A terminal 
value beyond the forecast period is also necessary. 

The selection of an appropriate discount factor is discussed later in this module. 
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(a.k.a. management equity, hidden value, or growth options.) 



The terminal value for a forecast of 
free cash flows for a company 
reflects not just the on-going 
operations of the company, but also 
values the "soft" things. 
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Handling Uncertainty 
I n Decisions 



Overview 

Uncertainty 

In making decisions, the state of having more than one possible outcome. In 
uncertain situations, the probability of each outcome can only be estimated. 

Risk 

In making decisions, the probability of outcomes -- when the probability is 
certain, like in a coin flip. 

General Approach to Handling Uncertainty 

• Take an educated guess at the probabilities of all reasonable outcomes. 

• Draw a decision tree using those probabilities. 

• Make a preliminary decision based on the decision tree. Revise the 
probabilities until the decision tree yields a "jump ball" (called the "cross- 
over" probabilities.) 

• Use intuition regarding your feelings about the "cross-over" probabilities. See 
if this intuition revises the preliminary decision. 

Examples 

a vendor promises certain benefits from purchasing their equipment 

weather affects your decision 

your competitor may shut down one of their generating units 

potential health problems affects your retirement decisions 

your business could take off (or might not) 

regulatory policy may be affected by a change of political leadership 

a project may or may not be approved 

adding more pipefitters will keep a work package off an outage's critical path 

a feedwater heater may corrode to the point of hurting heat-rate 
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Uncertainty Problem 1: 
The NASA Decision 

The following is a fictitious case study: 

The space shuttle, Discovery, is near the end of a long mission. You are the 
head of the mission. There is growing pressure from Congress to cut the NASA 
budget. You need to do everything you can to minimize any additional costs for 
this mission. You may be requested to testify at Congressional hearings on the 
prudence of your decisions. 

You had planned to have the shuttle land today at Kennedy Space Center in 
Florida. However, weather prohibits landing there today. You have two 
additional days of fuel and all other necessary supplies. A fuel cell has failed on 
the shuttle. If another one fails, the astronauts will have some increase in safety 
risk due to the lack of on-board power to some instruments. The other fuel cells 
are working within specifications with no problems. 

You have a decision. You can land at Edwards Air Force Base in California today 
or wait until tomorrow to see if the weather clears in Florida. Your 
meteorologists predict a 55% chance of clearing tomorrow and a 95% chance 
for the next day. 

Assumptions: 

• Transportation of shuttle from Edwards to Kennedy: $5 million 

• Cost of additional days in space: $3 million per day 

• No weather problems for next three days at Edwards 

Do you order the shuttle to land at Edwards today or wait for tomorrow? 
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Uncertainty Problem 1: NASA Decision Tree (continued) 



Learnings: 
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Uncertainty Problem 2: The Cooling Tower Failure 

As plant manager of Desert Vista Nuclear Plant (2 units @ 1200 Mw each), you 
have been awakened at home late one night (2300). Unit 2 has just had a 
cooling tower electrical failure. Each unit has three mechanical-draft cooling 
towers. Each tower has six large fans. One electrical circuit feeds three of the 
fans and a second circuit feeds the other three. 

At 2200 that evening, one circuit on cooling tower 2A failed due to corrosion that 
has been observed developing for some months. The loss of three fans derated 
the unit by l/6 th or 200 Mw. 

Unit 2 is headed into a refueling outage at 2359 on Thursday, essentially three 
days from now. 

Two options are available. First, the unit could be run until the outage with a 200 
Mw derate. 

Second, the complete tower could be removed from service, making the derate 
400 Mw. The failure is in a wet location and cannot be fixed unless the entire 
tower is down. The length of the outage is uncertain. At this point, there are 
three possibilities: an 8-hour, a 16-hour, and a 24-hour outage. Your 
maintenance supervisor suggests the best guess is 16 hours, but the other 
extremes are also quite possible, with a "little leaning" toward the 24-hour 
estimate. Based on this assessment, you estimate the probabilities at 0.2, 0.5, 
and 0.3 respectively. 

The average cost of lost generation (differential) is assumed to be $30 per Mwh 
if the unit is derated by only 200 Mw. If the unit is derated 400 MW, the cost is 
expected to be $1 more because of the low load in the region and because many 
other large base load plants are in refueling or overhauls. 

Once a technical advisor from the vendor is able to assess the situation, your 
maintenance supervisor thinks she will know more precisely about the length of 
the outage I F you decide to stay on line for the time being. She should have the 
more certain estimate by noon tomorrow. Because of contractual obligations to 
the power exchange, if you decide to stay on line for now, you will not be able to 
come off line until midnight tomorrow if the firm estimate of the length of the 
outage if favorable. 

As midnight approaches, you need to make an operating decision. Do you fix 
immediately or not? You wipe the sleep from your eyes and try to remember that 
"tree stuff" that helps you make decisions in uncertain situations. 
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Uncertainty Problem 2: The Cooling Tower Failure 
(continued) 



Learnings: 
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Uncertainty Problem 3: The New Service Center (Part E) 

[See Module 6] 

Original Information: A new service center has the following costs. 
$250,000 for construction and $50,000 in opportunity cost for the land. The 
architectural design is complete. The forecasted logistical savings from "Smartt 
and Wise - the Numbers Guys" is $45,000 (year 1), $90,000 (year 2), and 
$135,000 (year 3 and beyond). The NPV for this set of assumptions is $410,000. 

New Information: Smartt and Wise are great lE's, but D-Biz, Inc. is concerned 
about the economic forecast embedded in their numbers. D-Biz has done a four- 
scenario analysis of the "build-out" potential for the new part of town. Factoring 
that information into the logistical savings forecast yields the following four cash 
flows: 





Probability 


1 


2 


3 


4 


5& 
Beyond 


High 


20% 


55 


120 


135 


135 


135 


Base 


50% 


45 


90 


135 


135 


135 


Low 


20% 


20 


40 


90 


110 


135 


Very Low 


10% 


20 


20 


20 


20 


20 



1) Based purely on the financial data, using NPV, what do you recommend? 

2) What are the cross-over probabilities? 

The NPV of the Base case is $410,000. 
The NPV of the High case is $444,000. 
The NPV of the Low case is $296,000. 
The NPV of the Very Low case is ($177,000). 



Learnings: 
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Uncertainty Problem 3: Decision Tree for Service Center: 



High 




Base (Medium) 



Low 



Very Low 



Don't Build Service Center 
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Uncertainty Problem 4: The Settlement Offer 

A legal battle is looming regarding a messy wrongful discharge case at GOA ; Inc. 
A employee was terminated and is suing. Both sides are firmly entrenched in 
their position and the case seems headed for court. Finally one party "blinks", 
the employee's attorney offers a $100,000 settlement proposal. As employee 
relations manager, you are asked to give your recommendation to the VP of HR. 

Your attorney and you discuss possible outcomes if you reject the offer. These 
are presented below. IF you reject the offer, the case may go to court (70% 
chance) or, perhaps, be settled later (30% chance). 



Outcome if 

Case Goes to 

Court 


Amount 

paid to 

employee 


Probability 

of 
Outcome 


Lose Big 


200 


.2 


Lose moderate 


75 


.3 


Lose modest 


25 


.1 


Win 





.4 




Other 

Outcomes if 

Offer Rejected 


Amount 

paid to 

employee 


Probability 

of 
Outcome 


Settle later for 
more money 


150 


.2 


Settle later for 
same offer 


100 


.3 


Settle later for 
less money 


50 


.3 


Employee 
Drops Case 





.2 



You and your attorney agree a $50,000 counter offer is another possible avenue 
to take. Your attorney advises there is about a 40% chance of it being accepted. 
So far, you have spent $25,000 on the case in attorney's fees and expect the 
remaining court litigation will cost another $50,000. If you win, you will receive 
no repayment of your fees under the conditions of this case. You will not have 
to pay the employee's attorney's fees. 

What do you recommend to the VP? 
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Uncertainty Problem 4: The Settlement Offer (continued) 



Learnings: 
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Uncertainty Problem 5: To Buy an Option or Not Buy an 
Option 

An Independent Power Producer (IPP) has completed an NPV using conceptual 
data for the cost estimate and twenty-year profitability forecast for a proposed 
combined cycle power plant. This conceptual NPV is reasonably positive. 

The IPP can do the preliminary engineering (preliminary design, permitting, 
placing of major equipment orders, site studies, and improved project financial 
justification) of the project for $5million. It will take one year. 

After preliminary engineering, there are two major sources of uncertainty. 

First, preliminary engineering will sharpen the cost estimate and the twenty-year 
profitability forecast. The NPV of the new estimate and forecast could remain the 
same as the conceptual NPV. It could be more. It could be less. 

Second, in one year, there will be a national presidential election. The tax laws 
may change depending on the presidential administration. The corporate income 
tax and capital gains tax could remain the same. It could go up. I could go 
down. This will affect the NPV accordingly. 

In the space below, draw the structure of the decision tree. 
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Une# 


Price of 
Electricity 


Availability 


Cost of Condenser 
Upgrade (^millions) 


NPV($000) 


1 


64 


70% 


30 


From Part A 


2 


64 


70% 


40 


$ 4,158 


3 


64 


60% 


30 


$ 2,046 


4 


64 


60% 


40 


$ (4,007) 


5 


64 


50% 


30 


$ (6,119) 


6 


64 


50% 


40 


$ (12,173) 


7 


54 


70% 


30 


$ (1,453) 


8 


54 


70% 


40 


$ (7,507) 


9 


54 


60% 


30 


* (7,952) 


10 


54 


60% 


40 


$ (14,006) 


11 


54 


50% 


30 


* (14,451) 


12 


54 


50% 


40 


$ (20,505) 


13 


74 


70% 


30 


$ 21,876 


14 


74 


70% 


40 


$ 15,823 


15 


74 


60% 


30 


$ 12,045 


16 


74 


60% 


40 


$ 5,991 


17 


74 


50% 


30 


$ 2,213 


18 


74 


50% 


40 


4 (3,841) 
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Quantifying I ntangibles 

When intangibles play a major role in a decision, decision makers will need to 
provide an assessment of the impact of intangibles on the over all decision. The 
Fundamental Philosophy for Decision Making says to separate cash 
considerations from intangibles. Therefore, after a decision tree has been 
constructed and analyzed using cash flow considerations, the same decision tree 
structure can be used to assess the intangibles. Here is an overview of steps: 

1. List all major intangibles. (This might best be done even before doing 
the cash part of the decision tree.) 

2. Weight each major intangible according to "importance to the 
decision" using the "Ten Point 'Must'" System. 

3. Compare each terminal outcome of the decision tree against the list of 
intangibles, again, using a Ten Point 'Must'" System. 

4. For each terminal outcome, calculate the overall intangible score. See 
example. 

5. Using the decision tree, calculate the total intangible score for each Dl 
option. This may lead to more discussion of all the values and could 
require a recalculation of the tree. 

6. Using common sense, weigh this intangible score against the cash- 
based decision tree. Make a final decision. 




6-12 



;) 2011 Llewellyn Consulting All Rights Reserved 



■ :CT:WaaJ:1BBW 



D 



Scoring I ntangibles 



168 



128 




136 



138 



100 



PR = 4 


EPA = 8 


Safety = 
10 


4 / 
/ 16 


9 / 
/72 


8 / 
/80 


1 / 
'4 


6 / 
^8 


1 / 
^0 


3 / 

/12 


V 


10/ 
/100 


9 / 
^36 


10/ 
^80 


2 / 
^0 


2 / 
/8 


10 y 
/80 


/£o 


10 / 

/40 


5 / 

/40 


2 / 
/20 



The Ten-Point "Must" System is from boxing. It has been applied four times in 
the above example, once for weighting the importance of each of the three 
intangibles and once each for the relative scores for each intangible. In every 
case, the group must agree on the "most" and give it 10 points. All other parts 
are weighted against that maximum score of 10. In "EPA" column above, two 
outcomes each have a 10. In theory, but rarely in practice, all outcomes could be 
10's. 
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More Applications for Decision Trees 

What are the sources of uncertainty for these four examples? 

1. You are 55 and can retire now or at 65. 

2. Taking or not taking the spousal option with your pension 

3. A possible settlement of a legal case 

4. A purchase decision with uncertain benefits 



Six Easy Steps... 



r 



S-LiEi&y Steps 



i 



= Decisions 



= Outcomes 



1. Draw Tree 

2. Add Costs 

3. Estimate Probabilities 

4. "Work the numbers" - right to left 



For OUTCOME nodes: 
multiply "costs x 
probabilities", add to get 
expected value 



For DECISION nodes 
take lowest cost, "hash 
out" other branches. 



5. Determine "Cross-Over" Probabilities 

6. Make Decision 



Those who are interested in additional information should contact the Decision 
Analysis Society at the Fuqua School of Business at Duke University. (Use the 
internet.) 
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The Power of Decision Trees 

The first benefit new practitioners of decision trees think of is: 

I mproved analytical analysis of a problem under uncertain conditions. 

* It's better to be "vaguely right.. .than precisely wrong!" 

* You can also use to consider intangibles (use a weighting system for the 
importance of each intangible) 

BUT MOST IMPORTANTLY... 

Decision Trees are a powerful group- facilitation tool 




A Powerful Group-Facilitation Tool 
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But to the uninitiated, you are... 




Be careful that your audience is familiar with the methodology. 
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Rules of the Contest 

The instructor will organize the class into teams. 

This case study has a Part A and a Part B. I n Part A ; teams will calculate the 
NPV of the problem. In Part B ; teams will construct a decision tree, calculate the 
expected value, and recommend a decision for top management. 

You will need the correct answer for Part A to complete Part B. However, a team 
member(s) can begin working Part B before the remainder of the team finishes 
Part A. 

Each team will read the text of the case and work the case using the forms 
provided. The instructor will only give general helps appropriate and useful to all 
teams. The first team to complete the case with the exact correct answer will 
receive an award. 

If no team finds the correct answer in the time available, the instructor will 
decide on which team got the closest. It is possible that no team will receive an 
award. 

Blastoff Part A 

Background 

It is the year 2015. The Good Old Amalgamated Power Company (GOA) recently 
announced the shut down and mothballing of Thomas N. Toobleek Power 
Station, Units 1, 2 & 3, the three oldest units of four coal units at the vintage 
power plant. Mr. Toobleek was a former CEO of GOA. 

Affected employees have been relocated to equivalent jobs in GOA's other 
plants. Ten transferring employees have worked closely together for over a 
decade and are disappointed to be separating. They represent a diverse set of 
skills covering all maintenance crafts and operations. All of them are baby 
boomers who probably want to work another five to seven years. They wish they 
could stay together. They are socially close also. For example, as part of the local 
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bowling league, they began calling themselves many years ago the 'Toobleek 
Ten". 

Before getting the word on his pending transfer, one of the Toobleek Ten was 
surfing the internet contemplating his future. He read about a US Dept. of 
Energy (DOE) study that has determined a new type of generation plant is 
feasible using rocket-engine technology. DOE is looking for a site to build a full- 
scale demonstration project. The demonstration is planned to last five years, 
after a three-year construction and startup phase. 

The rocket engine technology has been developed by ZIP Technologies, Inc. 
VIP" refers to the fact that this type of generation has NO EMISSIONS. ..none, 
nada, zip! DOE is interested in demonstrating the ZIP technology in economically 
realistic sizes (50-150 MW). To date, the only demonstration has been a 300KW 
test facility. Unit 1 at Toobleek is 100 MW and, being situated on one end of the 
plant, is ideal for the demonstration project. 

After the next bowling league night, the Toobleek Ten discuss how much fun it 
would be to end their careers by working on such an innovation. One creative 
member dubs the project "Blastoff". The name sticks among the ten. They 
decide to recommend Blastoff to management. 

The new plant director of Toobleek, Donald Bladeson, was impressed with their 
presentation. With his help, upper management has assigned Nancy Nonaught, a 
junior financial analyst, to work with the Toobleek Ten to see if the 
demonstration project makes financial sense for GOA's shareholders. She knows 
little of power generation and must rely on the expertise of the Toobleek Ten to 
complete the analysis of Blastoff 

Technical I nformation 1 

The proposed project consists of the DOE, in partnership, with the developers of 
ZIP, providing a "Gas Generator" and related air separator and fuel cleaning 
plants. 

The gas generator burns oxygen (not air) with clean fuels (natural gas, gasified 
coal, etc.) and produces both steam and carbon dioxide. The steam is sent to a 
steam turbine-generator. After condensing, the water is returned to the gas 



1 For more detailed information on this new technology, see 
http://www.cleanenerqysvstems.com/2005/market.html . This case study has 
been simplified for the class room. 
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generator. The carbon dioxide is sequestered and sold as a by-product for 
mining. DOE will pay for all construction costs. 

Assume the power from this demonstration provides new revenue. The region is 
under supplied. 

DOE wants an existing electric utility to provide the site with a turbine/generator 
and condenser from an existing mothballed plant. The utility will also provide the 
labor for operations and maintenance. The utility will be free to sell the electricity 
and the carbon dioxide on the open market. 

The utility must also buy the raw coal for the coal gasifying process. 

The utility will provide fifteen talented people with field and operations 
experience to assist in the design, startup and operating phases (eight years). 

The utility will need to upgrade the condenser and other equipment at a cost of 
$30 million, spread evenly over three years. That total amount will be 
depreciated over the life of the demonstration project. 

To induce a utility to participate, DOE will provide a tax-free, cash payment to 
the utility of $15 million, spread evenly over three years after the contract is 
signed. 

The operations of the demonstration plant requires a special license and will not 
be extended after the five year period. The key components of the rocket engine 
will be dismantled by the DOE. 

Technical/ Financial Assumptions 

After some research, the Toobleek Ten come up with the following assumptions: 

Forward Prices for: 

Electricity: $64/MWh 

Carbon Dioxide: $10/ton 

Coal: $1.5/mmBTU 

Labor: The labor provided by the utility will average $90,000 per person 

(including OT) per year PLUS an 80% payroll load. 
Heat Rate: 10,000 BTU/KWh 
Hours per year: 8760 
Discount Rate: 8% 
Tax Rate: 40% 

Depreciation for Five Years: Straight-line 
I nflation: None for the eight years 
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Size of unit: 100 MW 

Availability Factor: 70% 

Carbon Dioxide production: 50,000 Tons per year (after availability factor 

considered) 

Non labor O&M: $18 million per year (pretax) 

Blastoff Part A - Assignment 

Your team is about to do what Nancy Nonaught is assigned to do. ..the NPV 
calculation. Using the three cash flow diagrams provided (INFLOWS, OUTFLOWS, 
NET) to calculate the net cash flows and determine the 

NPV of Blastoff. 
Some Things to Discuss First: 

How long is this cash flow diagram? Eight years... but why? 

What are the sources of cash INFLOWS (down arrows)? One is the deprecation 
tax shield for the $ 30 million on the condenser upgrade. There are three others 
for a total of four . What are they? When do they occur? Write their titles on the 
INFLOW diagram. 

What are the sources of cash OUTFLOWS (up arrows)? There are four . What are 
they? When do they occur? Write their titles on the OUTFLOW diagram. 

Which of the I NFLOWS and the OUTFLOWS are reduced by the tax rate? Hint: 
The condenser upgrade, the DOE Inducement, and the Depreciation Tax Shield 
are not reduced by the tax rate. All other cash flows are. Put an asterisk (*) on 
the cash flows to remind the team to reduce the pretax number by (1-tax rate). 
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Cash Flow Diagrams 



Blastoff Cash INFLOWS 
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Blastoff Cash OUTFLOWS 
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Hint: Present value the following diagram. Do not present value each cash flow 
from the Inflows or Outflows Diagrams. 



Blastoff Net Cash Flows 
[Subtract Outflows from Inflows] 



Net Total 
Cash Flows 



r 



~i 
1 

Construction 



~1~ 
3 



5 



I 
6 

Demonstration 



"T 
7 



8 



NPV of Net Cash Flows: 



[round to nearest $000] 
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Some Helps with the Math on Five Cash Flows 

Annual Revenue from Electricity: 



Calculate 
how many 
MWh will be 
generated: 




X 




X 




- 




MW 




hours/yr 




Availability 




MWh 


Calculate 

annual 

revenue: 




X 




- 






MWh 




Price/MWh 




Revenue 
[pretax] 





Annual Revenue from Carbon Dioxide: 






Calculate 

annual 

revenue: 




X 




= 




Tons/yr 




Price/ton 




Revenue 
[pretax] 



Annual Cost of Labor: 



Calculate 
Salary per 
person with 
payroll load: 



Direct (1+payroll 

Salary per load) 

person 



Cost of 

labor per 

person 



Calculate 
annual 
loaded 
salary: 



Cost per 
person 



# of staff 



Annual 
Labor Cost 

[Pre tax] 
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Annual Cost of Fuel: 














Calculate 
annual cost L 
per MWh: 




X 




/ 


1000 


- 




$/mmBTU 




Heat Rate 










$/MWh 


Calculate fuel 
cost per 
MWh: 




X 




- 






$/MWh 




MWh 




Cost of 








(See Rev ruci w 

frnm Plants 


[Pretax] 























Depreciation Tax Shield 
Of Condenser Upgrade: 














Calculate 
annual DTS: ^ 




/ 




)x 




- 






Capital 
Cost 




Years to 
Depreciate 




Tax Rate 




Annual 
DTS 
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Blastoff Part B 

Background 

The Toobleek Ten begin discussing their recommendation. It looks solid from a 
NPV standpoint but they begin to realize there are some uncertainties in their 
proposal. 

First, the price of electricity is suspect. $64 per MWh is the planning assumption 
for the company, but the price of electricity is highly volatile. The discovery of 
improved extraction techniques may send the price of natural gas down for the 
long haul. This will incent more combined cycle plants being built in the region 
which would depress the price of electricity. In addition, political trends may 
drive the price upward. 

Second, the assumed availability of 70% may be optimistic. 

Third, the cost to upgrade the condenser may be much higher. The track record 
of major capital projects is not good at GOA. 

Because of these three sources of uncertainty, the Toobleek Ten discuss and 
reach consensus around the following probability tables. 



Forward Price of 
Electricity 
($/MWh) 


Probability 


$64 


50% 


$54 


30% 


$74 


20% 



Availability 


Probability 


70% 


60% 


60% 


30% 


50% 


10% 



Cost of 

Condenser 

Upgrade 


Probability 


$30million 


80% 


$40million 


20% 
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Blastoff Part B - Assignment 

Step One: On the following page, draw the structure of the tree and add the 
probabilities. Get it OKed by the Biz Bucks Guy who will give you a table of NPVs 
for the terminal paths. 

Hint: Sketch your first attempt on this page, then, do the "official" one on the 
following page. A little practice helps. Use the full page. There are many 
numbers to add to the structure of the tree. 

Step Two: Using the table of NPVs, calculate the expected value of the decision 
tree. The first team with the correct expected value wins. 
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Blastoff Decision Tree 



Dl 
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Present Value Tables 



These two tables are based on equations on the next page. 



Lump Sum Table 

The present value of a $1 (a single payment) 




periods 


4% 


5% 


6% 


7% 


8% 


9% 


10% 


12% 


14% 


15% 


16% 


18% 


20% 


1 


0.962 


0.952 


0.943 


0.935 


0.926 


0.917 


0.909 


0.893 


0.877 


0.870 


0.862 


0.847 


0.833 


2 


0.925 


0.907 


0.890 


0.873 


0.857 


0.842 


0.826 


0.797 


0.769 


0.756 


0.743 


0.718 


0.694 


3 


0.889 


0.864 


0.840 


0.816 


0.794 


0.772 


0.751 


0.712 


0.675 


0.658 


0.641 


0.609 


0.579 


4 


0.855 


0.823 


0.792 


0.763 


0.735 


0.708 


0.683 


0.636 


0.592 


0.572 


0.552 


0.516 


0.482 


5 


0.822 


0.784 


0.747 


0.713 


0.681 


0.650 


0.621 


0.567 


0.519 


0.497 


0.476 


0.437 


0.402 


6 


0.790 


0.746 


0.705 


0.666 


0.630 


0.596 


0.564 


0.507 


0.456 


0.432 


0.410 


0.370 


0.335 


7 


0.760 


0.711 


0.665 


0.623 


0.583 


0.547 


0.513 


0.452 


0.400 


0.376 


0.354 


0.314 


0.279 


8 


0.731 


0.677 


0.627 


0.582 


0.540 


0.502 


0.467 


0.404 


0.351 


0.327 


0.305 


0.266 


0.233 


9 


0.703 


0.645 


0.592 


0.544 


0.500 


0.460 


0.424 


0.361 


0.308 


0.284 


0.263 


0.225 


0.194 


10 


0.676 


0.614 


0.558 


0.508 


0.463 


0.422 


0.386 


0.322 


0.270 


0.247 


0.227 


0.191 


0.162 


11 


0.650 


0.585 


0.527 


0.475 


0.429 


0.388 


0.350 


0.287 


0.237 


0.215 


0.195 


0.162 


0.135 


12 


0.625 


0.557 


0.497 


0.444 


0.397 


0.356 


0.319 


0.257 


0.208 


0.187 


0.168 


0.137 


0.112 


13 


0.601 


0.530 


0.469 


0.415 


0.368 


0.326 


0.290 


0.229 


0.182 


0.163 


0.145 


0.116 


0.093 


14 


0.577 


0.505 


0.442 


0.388 


0.340 


0.299 


0.263 


0.205 


0.160 


0.141 


0.125 


0.099 


0.078 


15 


0.555 


0.481 


0.417 


0.362 


0.315 


0.275 


0.239 


0.183 


0.140 


0.123 


0.108 


0.084 


0.065 


16 


0.534 


0.458 


0.394 


0.339 


0.292 


0.252 


0.218 


0.163 


0.123 


0.107 


0.093 


0.071 


0.054 


17 


0.513 


0.436 


0.371 


0.317 


0.270 


0.231 


0.198 


0.146 


0.108 


0.093 


0.080 


0.060 


0.045 


18 


0.494 


0.416 


0.350 


0.296 


0.250 


0.212 


0.180 


0.130 


0.095 


0.081 


0.069 


0.051 


0.038 


19 


0.475 


0.396 


0.331 


0.277 


0.232 


0.194 


0.164 


0.116 


0.083 


0.070 


0.060 


0.043 


0.031 


20 


0.456 


0.377 


0.312 


0.258 


0.215 


0.178 


0.149 


0.104 


0.073 


0.061 


0.051 


0.037 


0.026 


30 


0.308 


0.231 


0.174 


0.131 


0.099 


0.075 


0.057 


0.033 


0.020 


0.015 


0.012 


0.007 


0.004 


40 


0.208 


0.142 


0.097 


0.067 


0.046 


0.032 


0.022 


0.011 


0.005 


0.004 


0.003 


0.001 


0.001 



Annuity Table 

The present value of a $1 annuity (a continous payment) 



periods 


4% 


5% 


6% 


7% 


8% 


9% 


10% 


12% 


14% 


15% 


16% 


18% 


20% 


1 


0.962 


0.952 


0.943 


0.935 


0.926 


0.917 


0.909 


0.893 


0.877 


0.870 


0.862 


0.847 


0.833 


2 


1.886 


1.859 


1.833 


1.808 


1.783 


1.759 


1.736 


1.690 


1.647 


1.626 


1.605 


1.566 


1.528 


3 


2.775 


2.723 


2.673 


2.624 


2.577 


2.531 


2.487 


2.402 


2.322 


2.283 


2.246 


2.174 


2.106 


4 


3.630 


3.546 


3.465 


3.387 


3.312 


3.240 


3.170 


3.037 


2.914 


2.855 


2.798 


2.690 


2.589 


5 


4.452 


4.329 


4.212 


4.100 


3.993 


3.890 


3.791 


3.605 


3.433 


3.352 


3.274 


3.127 


2.991 


6 


5.242 


5.076 


4.917 


4.767 


4.623 


4.486 


4.355 


4.111 


3.889 


3.784 


3.685 


3.498 


3.326 


7 


6.002 


5.786 


5.582 


5.389 


5.206 


5.033 


4.868 


4.564 


4.288 


4.160 


4.039 


3.812 


3.605 


8 


6.733 


6.463 


6.210 


5.971 


5.747 


5.535 


5.335 


4.968 


4.639 


4.487 


4.344 


4.078 


3.837 


9 


7.435 


7.108 


6.802 


6.515 


6.247 


5.995 


5.759 


5.328 


4.946 


4.772 


4.607 


4.303 


4.031 


10 


8.111 


7.722 


7.360 


7.024 


6.710 


6.418 


6.145 


5.650 


5.216 


5.019 


4.833 


4.494 


4.192 


11 


8.760 


8.306 


7.887 


7.499 


7.139 


6.805 


6.495 


5.938 


5.453 


5.234 


5.029 


4.656 


4.327 


12 


9.385 


8.863 


8.384 


7.943 


7.536 


7.161 


6.814 


6.194 


5.660 


5.421 


5.197 


4.793 


4.439 


13 


9.986 


9.394 


8.853 


8.358 


7.904 


7.487 


7.103 


6.424 


5.842 


5.583 


5.342 


4.910 


4.533 


14 


10.563 


9.899 


9.295 


8.745 


8.244 


7.786 


7.367 


6.628 


6.002 


5.724 


5.468 


5.008 


4.611 


15 


11.118 


10.380 


9.712 


9.108 


8.559 


8.061 


7.606 


6.811 


6.142 


5.847 


5.575 


5.092 


4.675 


16 


11.652 


10.838 


10.106 


9.447 


8.851 


8.313 


7.824 


6.974 


6.265 


5.954 


5.668 


5.162 


4.730 


17 


12.166 


11.274 


10.477 


9.763 


9.122 


8.544 


8.022 


7.120 


6.373 


6.047 


5.749 


5.222 


4.775 


18 


12.659 


11.690 


10.828 


10.059 


9.372 


8.756 


8.201 


7.250 


6.467 


6.128 


5.818 


5.273 


4.812 


19 


13.134 


12.085 


11.158 


10.336 


9.604 


8.950 


8.365 


7.366 


6.550 


6.198 


5.877 


5.316 


4.843 


20 


13.590 


12.462 


11.470 


10.594 


9.818 


9.129 


8.514 


7.469 


6.623 


6.259 


5.929 


5.353 


4.870 


30 


17.292 


15.372 


13.765 


12.409 


11.258 


10.274 


9.427 


8.055 


7.003 


6.566 


6.177 


5.517 


4.979 


40 


19.793 


17.159 


15.046 


13.332 


11.925 


10.757 


9.779 


8.244 


7.105 


6.642 


6.233 


5.548 


4.997 
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Appendix A: Present Value Tables 



The formulas for these two tables are: 

The present value for a single $1 cash flow: 

PV = ' 



0+0" 

Where / is the discount rate, and 

n is the number of periods of time. 



The present value for an annuity of $1: 

(i+f) n -l 



rv-i^= 11 



3(1 + 0' i(i + 0" 



Where t is a specific period, 

/ is the discount rate, and 

n is the number of periods of time. 



The present value for a perpetuity of $1: 

I 

Where / is the discount rate. 
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Appendix B: Biz Bucks Decision Making Methodology 
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Final J ournal of Learnings 



Participants in this Biz, Bucks course will improve their retention if they review 
the material a few weeks after the course and transfer the main business 
principles ("learnings") to this journal. 
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orv raj^ird ng ~ta:>cral o r tfabal is&uos. 
An academic a'oa r which IFarc is 
substantial cis aprcamanl borvK _ i 
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A BREAK FROM QL'ANTOIDALISM THIS MOMHf 

Comparing Valuation Tools 



Departing from the us Lai 
quarttatf problem in this ,'eaa' 
article this article summa- 
rizes [he many [ools available 
to 'ra-Juate }nvesur.en[s. Engi- 
neers, analysts, project man- 
agers sric^.'a it* aware of [he 
pros srd cons of eacn 
method. 

The Biz Bucks Guy was sur- 
prised to- learn durirg his M3A 
experiencE tha; there is no 
sir^e perect tool to valuate 
investments. The basic 
method iau^t ir business 
schools and Biz Buc\ts Tainirg 
is Net Present Value (N=V), 
but within the NFV realm 
there are several versiors and 
appraaches. Also There are 
many other tools tha: exist, 
same close cousins ■» NPV 
and sonne which do ro: de- 
serve '■family 17 status to N^V. 
There are a few other ap- 
proach to valuation, but 
these listed are the ones elec- 
tric erergy professicr-als 
should krow. Unless stated 
otherwise, these tools are 



based or time-value of money 
principlES. They are orgarizEd by- 
first, shareholoer, ard then, cus- 
tomer perspective. (Remember, 
an arruity is a set o'two or more 
equal ano sequential cash flows.) 

Tools based on 
Shareholder Perspective 

Met Present Value (WACC 
method) ts thE a-je'-tu*. dis- 
counted cash iMows minus the 
after-tax, otscounted outflows. 
These cash flows are Tom the 
shareholder perspective. The 
d is- 
count 
rate is 
risk 

basEd and reflect bo:h eourfy- 
and debt-cost of capital, 
weighted by the balance sheet 
amouni of equity and debt Irter- 
est is NOT included as a cash flow 
because that return is ir the dis- 
count rate. 

Decision Rule: \ £ the NPV is posi- 
tive, accept the project Negative 
N^Vprojeds should bE rejected. 



NPV 



Net Present Value (Equity Only 
method). Same as above ex- 
cept irTerest ts incluoeo ir :he 
cash flows anc the disccurt 
rate reflects only the equiry 
cost of capiial . 

Both NPV methods are gece 
for selecting alternadve in- 
vestmerts, such as 3 ump A 
vs. = ump 3. 

Discounted Qtsh Row (DCFJ is 
almos: syncnymcus to NPV. 
The only difference is the in- 
dustry- that uses it (the sxek 
valuation irdusTy, largalyj. 
For DCR. iie 1 / apply sevEral 
specific corcEpts for dEtEr- 
minirg -t-e cash iows whEn a 
comparys valuE is beirg 
valued. For example, a com- 
pany does not plan to flare 
out c~ extsiencE at the End of 
an arbiTary period of cash 
flows. The era lyst must there- 
fore pick a pEricc of time to 
forecast cash flows (five or 
ten years) and :her apply a 

JCon&xwL? or. wjfo S,i 



A B j y Btf.jcs G iv Opini o k 



Minimum Wage strikes Again 



An axiom of microeccromics 
is: govern mert price controls 
set below thE market clearirg 
price leacs x- shortages. In 
fact, Ecoromists assErt+at 
AL_shanages are Dasec on 
government price intervention 
into markers. The opposite is 
also true. Price can-raJs above 
the market clearing price 
always leads to surpluses. 
ThesE laws halo for all proc- 
ures, all services, at all times, 



for all political panes. I: is not 
some^ingthiatcan be re- 
pealed cr legislate hw^v H ny 
more +an a law of physics or 
chEmtstry. 

History is replete with exam- 
ples. A recent ore— and one o* 
the most egregious— is the 
2DG7 Federal law increasing 
the minimum wage from $5.15 
tc $7.25. ir thiree stages. 
ThE mirimum wage affects thE 



supply and dEmand for un-skilled 
workers. As goverrmen: edict 
ircreasesthE mirimum wage, 
previously osenchaniea and 
urskilled workers e'lte- _ Jie jcb 
market looking for work. This 
ircreasesthE supply of urskilleo 
workers- HowevEr. these n r, -s 
+at Employ unskillEri workers 
ird wa^ ~& reduce ihei r depend- 
ercE or them. If a small retail 
shop owner coulc afford to pay a 
I'Cdli fin u od iii pcs&o- x j 
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"[The &m&n] must 

freate s sense f 

ttrgevcr among the 

rank and file &f the 

tympany. If is does 

n&t etiergi^e the 

:^/. : /.rv-v;. •■^^ : «-' 

change ispohsible. " 



,( Prite signals are good 

things They send the 

proper message that 

income and skills are 

related. People are 

motivated to take 

action and bemme sef 

nliant 



Leadership's First skill think about it. 



lowing where- you want the 
organization to go is the first 
skill of leadership, es taught in 
Biz S^ws Hairing This skill is 
krown by mary rames, vision, 
feres ight. strategic intent, mis- 
sfon, ard charter., Regardless 
of the name, without rt, a 
leader cannot be effective-. The 
vision must have some key 
atributes. 

1, It must create a sense of 
unjfeney amorg ire rank 
and nle of the company. If 
it does rot ererj^ze the 
company, no real change 
is possible. John ^ctjE' of 
the Harare Business 
School, in Leading 
Change, 'ihs argued that 



the first step of change is 
creating a sense of ur- 
gency. 

The !* isior must be summa- 
rized into a pithy, simple to 
communicate statement. 
Many years ago, a car 
manufacturing company 
did this well 'A: Ford. Qual- 
ity is Job !_' Ford was able 
to turn around its poor 
quality ard has yieldec 
dividends ever since. 
I: must be miriket driven. 
Mam- years ago. durirg ±e 
height of the quali?/ move- 
ment, a street-light manu- 
facturer set a corpcraie 
STategy to proc uce a "zero 



cefeirt' light Af-je' ve o r - 
gjarization rose to the occa- 
sion, spending enormous 
amounts of both irancial 
and humar capital, the 
company reached its goal 
and begian to market the 
■"■perfect 1 " lig^t The problem 
was no purchaser o~ street 
lights cared that a light 
twentorflve feet in the air 
was perfect No one paid 
more for the perfect light. 
The ertire STategy was a 
bus:, t was not crruen by 
market reeds. The perfect 
street light took its place in 
the Stupid Products Hall of 
Fame. neKt to the corcrete 
I rfe jacket. 



More on continued prou face i 

Minimum Wage 



teerager after school to 
sweep the Tcors when the 
hourly wage is $5.15, the 
shop owner may optic sweep 
the floors herself if she was 
^drced :» pay $7.25. Thus, 
oemardfcr unskilled workers 
s cenreased ard unemploy- 
ment rises. [Unemployment 
can be vie wee as a surplus of 
workers or a shortage of 
_:<■;,; 

This is pa rticularly pernicious 
because urskilleo workers 
terdtc bethase an the low- 
est economic strata. This 
includes many minorities. the 
very people we should want to 
help ou: of poverty, ft also 
a^ects younger people who 
reed their first opportunity T]r 
employment These irst jobs- 
are where many acquire a life 
t ne of good work habits. 
As reported ir an editorial ir 
the Wall Street Journal (March 
5, 2.01C. page A20 J, the mini- 
mum wage increase has 
caused havoc amorg the 
unskilled, particularly teens, 
ard more particulariy black 
tears. 

The teen jobless rate whs 
14.9% when the bi-partisar 
HI passed in May 2O07. In 



October 2QC9. a few months 
after the last ircrease, the teen 
ratesoarec to 27.6%. r cr black 
teens, the stcy is ever more 
dismal, virtually doublirg from 
25% to just under 50%. Whi le 
the government Tied ;o provide 
these urskilleo workers with a 
''living wage 1 , the uninienced 
consequence of this noble goal 
provides hal'of them with an 
income of zero! 
Frice signals are good things. 
They send the proper message 
thai income and skills are re- 



latec ^eonle a r e i notivatec to 
take action and become self reli- 
ant They school Themselves. 
They i nnovate.. They work: smarter 
anc harce r . They s-cceec unc 
move up the ecoromic ladder, 
living the .American cream. Wldh- 
aut proper price signals, people 
become stagnart 
-, ie 3iz Buc^s Guy suggest we 
i nuke the '■■ iiiinuin wage a rice 
rourd number: SOO.OG. There is 
no need ^or government interver- 
tian into this unskilled worker 
market. 



Price 


Service: Unskilled Workers 
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A CLA33IC ElZ BUCE3 ANCEDOTEI 



Foilbles in Capital Rationing 



The 3iz 3uchs Guy has experi- 
ence in capital rationirg 
across ccmpetirg organiza- 
tions wrthir a company. On 
occasion, he has beer pany 
to an attempt to come up rti:h 
a quantitative way :o nark 
capital projects across these 
organizations. He has never 
seer it work well. In fenera- 



tion, many projects are eco- 
nomically justified with a few 
ethers -eeded z cr environ- 
mental or safety reasons, n "he 
Transmission anc DisTibutian 
world, many more pnajects are 
justified on strategic neecs. 
such as customer service, regu- 
ls-ory requirements, and infra- 
structure. Attempting, to cevise 



a quantitative sysiem to "boil 
down r :he relative benei:s of a 
project, both tangible and in- 
tangible, into a single priority 
number is fruitless. How co you 
compare a computer upgrade 
tc a new pump in a power 
plart? Management mus: lis- 
ten ano balance "he capital 
b-cge: "Trough open discus- 



Valuation Tools (continued fxom fage i; 



'terminal value 11 at the enc c~ 
the perioo to reflect the ongo- 
ing, business assumption Ttf 
the company. The terminal 
value may be equivalent to a 
perpetuity of may be aojusied 
accordirg ;o intangible con- 
sioerations. 

Profitability Index (Pff is the 
present value of the after-ia* 
benefits divided by the initial 
capital cost. This tool is supe- 
lior 10 NPV tit capi-al budget- 
ing puiposes. I: allocates 
scarce capital 

morel e * f i ■ 

c e 'i I b e - 

cause it is | | an ex- 

pression ■ - of the 

benefits PER JOLJR OF IN- 
VESTMENT. PI is sometimes 
Known as Benefit Dost Ratio, 
however, BCR can also re^er 
to less sophistica-BC i non 
time value o~ money: tools. 
Dec/sicv? Rule: If D l is above 
J_D. accep: the project. Less 
than 1C. reject die project. 

Internal Sate of Return (IRR) 
is similar :c NPV except -Jie 
NFV is forcec -jc be zero and 
IRR answers the question, *At 
ffhai discount rate is NPV 
zero7 r . RR has a law. The 
mathematical arswer to -±ia: 
question is rot necessarily 
unioue. rf the ^j-ure cash 
flows have any negative num- 
bers :such as a year with an 
overhaul, for example!, mere 
than ere rate makes ;he NPV 
equal zero. In spreadsheets, 
the formula asks the aralys: 
to G.-ESS -Jie correct answer*! 
Then, the spreadsheet returns 



an accurate number close to that 
guess. Eecause of this flaw. IRR 
has iallen cu: of favor wi+ many 
academics. 

Decision Rule: RR requires a IRR 
hurdle rate. The aralys: must 
know what return is reouired to 
prccBEd wi+ "he projecc Only 
accep: the project if RR eaceecs 
the hurdle rate. 

Levelized Cost of Energy flJQQE) is 
a popular method to valuate and 
compare tha cost c- *jereration 
plants. This is increasingly popu 
lar in comparing renewable ge 1 - 
eration to traditional plan3 and 
tc other renewable generaden. 
The word LeueVuBd refers -jc co- 
irg a presen: value of tha cost 
cash flows (revenues ara not con- 
sidered ir this comparison) and 
then converting them to a finar- 
cial equivalent annuity, thus, 
spreadirg both :he upTont capital 
costs and tha operating costs 
over :he lifetime of the invest- 
ment That annual annuity is then 
divided by the energy generated 
anrually. yielding a level ized 
(annuitized) cost c~ ener^ for the 
li 1 ^ of the asset. 
Decision Rule: The asset with the 

lowest LCOE Is selected. 

Playback is a ncn time value o x 
money tod which si mpry divides 
the total of ihefinarcial benefit 
over a certair timE period by the 
initial cost "his yielcs ■=. payback 
timeframe e^ressed ir years. 
The "analyst 1 mus: first determine 
the time period, calleo the pay- 
back hurdle rate. This, unfortu- 
nately, is an arbitrary oecision. 
There is nofinarcial theory under- 
|--i ■ hg: r: selec:e: I- - r :le riE. 



(In Biz Bucks gaining, we use 
three years to demonstrate 
certain rules and the problem 
of the arbitrary hurdle rate.) 
Dec'SiW? Rule: if the project 
pays back on or before the 
hurcle rate time, the project is 
accepted. 

[Payback is generally not con- 
sidered a rigorous teal for 
decision making. However, 
most people oo an informal 
payback ca Iculation before 
applyi ng a more soph isicated 
tool.] 

Return on Investment (RQI) is 
the reciprocal of Payback and 
is also a non d me-value based 
tool. Irstead of a time frame 
as with payback, RO yield a 
percent. ROI requires two arbi- 
trary numbers tc make a deci- 
sion: an arbitrary time perioo 
and a ROI L hurcle rate 1 per- 
cent. Three years is often se- 
lected as the time period. The 
beneits over the three years is 
divided by the initial invest- 
ment cost to yielc the RO . 
That ROI is compared to the 
hurcle rate. 

Cecvsi'cf? Rule: if the RO per- 
cent is greater than the hurcle 
rate, the proJECt is accEpted. 
Many HR authors hava acvo- 
catec the benefits of ROI to 
justify HR programs. This is 
largely an embarrassment to 
HR. .Is noted by David Wrick a 
leadirg HR scholar, a time- 
value based tccl like NPV 
would be a belter choice. 



•yZor.tT.xi? on pnj$i 4} 



"Management must 
listen and bxhnrt ffa 
capital budget through 



''Prvfifalii/if) Index 
aflocafej- scarce captiaJ 

fatter f&m NPV 
because it ii av s Per 
Dollar m investifffnt 
basis. " 
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faugbt. . . 2) loMssr&Iy enfiiX A^r un suspecting yirtfws h:fo fee dass roo.w...&ttd3) i&gw t&e 
Bf% BucAs Gy 1 something Js- sk befu-eitr gyp. 

The flagship courses ffow Utweffrtr Consuifing are Biz, Biicks & BTUs, a witn-MRAfbr 
jx?&er-$Iafft$f&fessfon#fs and "Biz, Bucks Si Bucket Trucks, a wini-A-IB.-4.fbr e/esfric- 
■'■'ifires ,f Jirofeni&naIs. 3&£h fatter a/f the m&in taints sfthefrnf^ year sfafutf \HLri program 
and ro.we front the resondjear. Jvlost e.vamrpie s and sase studies r^ed power-plant ar mres situa- 
tions. This fr^e-day course covers not out) actaxnfing and finance hut strategy 1 (dteeiopment and 
iwpkmenfajjan) f management Z" organisation, and the h^ghf)' useful decisi&n frees:. 

-■4not&trsopi*far course is Bis, Bucks & Blastoff, a two-day faurre in financial decision wjA- 
fflg, based on days J & 4 tffEiz, Bucks & BTUs. Tjevj course is designed far engineers and 
otter tez'hftu'a/ -orofessiana/s .v-ha xra.te or rec&ntrmend frnanciai derfcions. If is for those who an 
smabk t& attend thejifUfhx-dqy experience. 

Qt&er agrees can &e tailored fo dientc needs:, carticu/ad\' far other functions u'&e etectric distribu- 
tion} MR, finance & afcounttng gas distrihufion f and nuclear p/anfs. 

valuation Tools 
continued from page 3 



Tools based on 
Customer Perspective 

In the traditional electric util- 
ity rate making environment, 
sta:e regulatory commissions 
wan: decisions based on ihe 
oustomer perspecdve. The 
previous teals do not da that 
There is a ratural conflict 
between "he :vyd perspec- 
tives. Some companies use 
both types of icols and bal- 
ance thEir dEoisian making 
accordingly. 

Present Worth of Revenue 
Req-irements (PWRR) is 
analogous to NPV. Irstead of 
present valuing thE cash" 
f ows to the shareholder 



PWRR presEnt values +e 
revenue d™at is required ;o 
pay for the investmEnt. This 



is based on regulatory rules for 
rate making Trat revenue stream 
must cover both operating oasts 
(knawr as cost of service ir many 
regulatory schemes) ard the al- 
lowed raue of return ■'or the capital 
portion o x the ipves-Tneni. 
Decision Rufe: The lowest PWRR of 
a se: cf investniert al-ernatives is 
selec^c as best for +e customer. 

Minmuni Annual Revenue Re- 
quirements (MARRJ is similar to 
^Vi'RR ir +at it is based on the 
lowes: {minimum! revenues. How- 
e^er, analogous :o LCOE, these 
^o-al cds3 (cast of service plus 
capital] are rot stated ir present 
value bu: are anrurtiaea (le\elizedi 
over the life o x the assei 
Deci'sJon Rule: .Again, the option 
wfth the lowest revenue require- 
ments selected. 



Ciprti! Asset Pricing Model (CAPM) 
^Jl o~ thie time value based tools 
mendored a bare are derived too-i 



a basic theory of investing 
known as a CAP-M\ In this the- 
ory, forwhichi Professors Marko- 
witz. 

CAPM 

Sharpe, ard Miller received the 
1990 Noble Prize in Economics, 
the basis £ or decisicr making is 
the discount rate, n OftPM, the 
discount rate is calculated 
based or a risk premium which 
is addec to a risk free re:urn 
rate. The risk premi um is a func- 
tion of the t>pical market return 
for average risk investmerts 
adjusted for the risk of +e in- 
vestment beirg valued. See 
wwwJnvestopedis.ccrn (Search; 
CAPM) for a mare detailed dis- 
cussion. 
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